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From the Editor’s desk 
Science and technology support our society by helping us to develop certain facts and discover new methods of living but at the 
same time it brings harmful and negative effects to our environment. There are many benefits 
and uses that we rely on in these two important varieties of developing human’s life. Without 
these two we can’t imagine how we can live in a society full of chaos and disorder. Though 
humans want to have an order and organize things, technology and science made human society 
this far from the old and ancient methods of governing. But, are technology and science really 
helping us or making it worst? Do we notice how bad the situation of our environment? Besides 
from its benefits into our society it has different kinds of harmful effect into our environment. 
Just like the invention of the car, cars really contributed on our society but it does have harmful 
effects that destroys our atmosphere. The smoke that it releases have bad components of air 
that traps sunlight to get out from our planet. Technology and science made it possible for us to 
use fossil fuel as a source of power for our cars. The bad thing is when fossil fuels are burned they give off greenhouse gasses 
that ultimately contribute to the destruction of our atmosphere and environment. Another bad effect of technology and science is 
the use of fireworks. The materials for making fireworks like heavy metals and chemicals contribute in the pollution of both water 
and air. Next is the illegal cutting of trees. Due to technological development new houses today require strong and many woods to 
be built. Our desperate fellow humans take this as a chance of making money by cutting trees without replanting or replacing it by 
another tree. This affect the structure of mountains and the strength of its base when it rains. Because of the few trees planted 
on the mountains landslides occur and it is not only the environment affected but also those who live near mountains and hills. 
Those are just some harmful effects of over using or abusing science and technology. We are responsible of making science and 
technology as a source of knowledge for solution of these problems. Plant more trees to have more oxygen and at the same time 
it will make our environment greener. Changing technologies, however, can have negative consequences for certain sectors or 
constituencies. Examples of negative aspects include pollution (including environmental, noise, and light pollution) associated with 
production processes, increased unemployment from labor-saving new technologies, and so forth. This suggests that society 
must consider the relative costs and benefits of new technologies.  The negative effects of technology are numerous. In our 
march to progress we have degraded the natural world. Forests are chopped down, topsoil is washed away, rivers are polluted 
and our waste is dumped in the oceans. 

Despite the fact that we cannot really ignore that there are a number of ways in which technology negatively impacts our society, 

for the better part it has greatly helped to make out lives better. Technology has greatly helped us to become more efficient thus 

increasing our productivity. It has also helped us a great deal to be able to save on many resources such as time and money and 

these are great benefits that cannot be ignored. It has also worked well in bringing unity into the world by turning it into a global 

village which has in turn helped people to more easily overcome their cultural, racial and continental barriers. 

This issue of Van Sangyan contains an article on forest food and livelihood (in Hindi). There are also useful articles on red ants 

and termites as delicacies for tribes of Jharkhand, a miracle tree moringa (Moringa oleifera Lam.), characterization of Jatropha 

curcas, emerging consequence of biotechnology in agroforestry, role of humans in environment conservation (in Hindi), 

environmental disbalance and ecology (in Hindi), insect pests of medicinal plants in Jabalpur and biodiversity of Ephedra 

gerardiana  and Hemitragus jemlahicus 

I hope that readers would find all information in this issue relevant and valuable. Van Sangyan welcomes articles, views and 

queries on various issues in the field of forest science.  

Looking forward to meet you all through forthcoming issues. 

 

                   Dr. N. Roychoudhary 

   Scientist G & Chief Editor 
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विज्ञान, विकास और पयाािरण संतुलन 

(शांवत और विकास हते ुविश्व विज्ञान ददिस, 10 निम्बर, 2015 पर) 

 

डॉ. राजेश कुमार वमश्रा, डॉ. नसीर मोहम्मद एिं डॉ. एन. रॉयचौधरी 

ईष्णकटिबंधीय िन ऄनुसंधान संस्थान 

जबलपुर 

 

प्रत्येक िर्ा 10 निंबर को शांवत और विकास के 

वलए विश्व विज्ञान ददिस के रूप मं मनाया जाता 

ह ै । आसका प्रारंभ 2001 मं हुअ था । आस ददन 

विज्ञान के महत्ि और दवैनक जीिन मं आसकी 

ईपयोवगता को रेखांदकत दकया जाता ह ै ।   आस 

ददन को मनाने के पीछे समाज और विज्ञान के 

बीच की दरूी वमिाने और िैज्ञावनक अविष्कारं 

के महत्ि को स्थावपत करना ह ै। आस िर्ा 2015 

की विर्यिस्त ु "एक सतत भविष्य के वलए 

'विज्ञान; यूनेस्को विज्ञान टरपोिा 'का समारोह" ह ै

। शासकीय और गैर- शासकीय संस्थाए,ँ 

िैज्ञावनक शोध संगठन, व्यािसावयक संघ, 

मीवडया, नगरपावलकाए,ँ विज्ञान के वशक्षक, 

विद्यालय अदद आस ददन को पूरे ईत्साह के साथ 

मनात े ह ं ।  विश्व विज्ञान ददिस का अरंभ 

यूनेस्को और आंिरनेशनल काईंवसल फॉर साआंस 

द्वारा बुडापेस्ि (हगंरी) मं 1999 मं संयुक्त रूप स े

अयोवजत विश्व विज्ञान सम्मेलन के ऄनुिर्त्ती 

बातचीत (फॉलो-ऄप) के रूप मं हुअ ।  यह ददन 

हर िर्ा हमं विश्व विज्ञान सम्मेलन मं स्िीकृत दो 

दस्तािेजं मं से एक मं घोवर्त ईद्दशे्य, विज्ञान 

संबंधी घोर्णा और िैज्ञावनक ज्ञान का ईपयोग, 

को प्राप्त करन े तथा सम्मेलन की िैज्ञावनक 

कायासूची मं शावमल संस्तुवतयं, कायं के वलए 

ढांचा (फे्रमिका ) बनाने का ऄिसर दतेा ह ै । 

वद्विर्ीय विज्ञान फोरम हमेशा विश्व विज्ञान 

ददिस के अस-पास अयोवजत दकया जाता ह ै ।   

यूनेस्को हर िर्ा आस ऄिसर पर एक विज्ञापक 

(पोस्िर) प्रकावशत करता ह ै ।   विज्ञान को 

लोकवप्रयता ददलाने और विवभन्न समसामवयक 

समस्याओं, जैस े – प्रबंधन, ताज़ा पानी और 

जैविक विविधता की सुरक्षा जैस ेविर्यं पर बात 

करन ेके वलए यूनेस्को द्वारा एक तै्रमावसक पवत्रका 

– ‘ऄ िर्लडा ऑफ साआंस’ भी प्रकावशत की जाती ह ै

।   विश्व विज्ञान ददिस यूनेस्को की सहायता स े

आजरायल-दफलीस्तीन साआंस ऑगेनाआजेशन 

(अइपीएसओ) के माध्यम से आन दो दशें के 

िैज्ञावनकं और शोधकतााओं के बीच पारस्पटरक 

सहयोग और सामंजस्य को बढ़ािा दनेे मं सहायक 

रहा ह ै।   
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औद्योवगक ईत्पादन बढ़ने के साथ दवुनया ने बीत े

दशकं मं तेजी से अर्थथक तरक्की की ह ैऔर लोगं 

का जीिनस्तर सुधरा ह,ै लेदकन िैवश्वक पयाािरण 

पर आसका प्रवतकूल ऄसर पड़ा ह ै । आस संदभा मं 

प्रायः कहा जाता ह ैदक विकास और पयाािरण की 

रक्षा साथ-साथ नहं हो सकती, लेदकन हाल मं 

जारी ‘न्यू क्लाआमेि आकोनॉमी टरपोिा’ आसस े

सहमत नहं ह ै । जलिायु पटरितान, िैवश्वक 

तापमान मं िृवि के कारण पृथ्िी के उपर से हरा 

अिरण लगातार घिता जा रहा ह ै जो 

पयाािरणीय ऄसंतुलन को जन्म द े रहा ह ै । 

पयाािरणीय संतुलन के वलए िनं का संरक्षण और 

विकास ऄत्यंत महत्िपूणा ह ै । विकास के दौर मं 

िनं के ऄंधा-धुंध दोहन से पयाािरणीय संकि 

ईत्पन्न हुअ । ऐसी वस्थवत मं िृहद स्तर पर 

िृक्षारोपण का काया सीधे तौर पर तो दकसी को 

व्यवक्तगत लाभ नहं दतेी परंत ु भविष्य के वलए 

समूचे क्षेत्र को एक बेहतर पयाािरण के साथ 

अजीविका भी प्रदान करन े मं सक्षम ह ै । हरी 

विस्तार एिं विकास न ेजो पहला काम दकया िह 

यह दक िनं का विनाश तेजी से होन ेलगा । एक 

तरफ तो शहर के विस्तार हते ुिन कािे जाने लगे, 

दसूरी तरफ सजाििी सामानं के वलए भी िनं 

का किान तेजी से होन े लगा । आस किान न े

कालांतर मं ऄपना प्रभाि ददखाया और प्रवतकूल 

मौसम की मार हम सभी झेलन ेलगे । 

पयाािरण यानी िातािरण, पृथ्िी और आसके कक्ष 

मं अन ेिाली हिा, पानी, समुद्र, पहावड़यां, पेड़ं 

से भरे जंगल, वमट्टी, झील, झरने जानिर, 

सौरमंडल आत्यादद पयाािरण के विवभन्न ऄंग ह ं । 

पयाािरण मं संतुलन होना चावहए । आसे सदा 

साफ और स्िच्छ रखना सभी का कताव्य ह ै। पशु-

पक्षी और हम सब के जीन े के वलए ऑकसीजन 

बहुत अिश्यक ह ै। ऑक्सीजन पान ेके वलए िृक्ष 

हमारी बहुत बड़ी मदद करत े ह ं । िृक्ष हमस े

छोड़ी गइ काबानडाआऑक्साआड लेकर हमं 

ऑक्सीजन दतेे ह ं । आस प्रकार पेड़-पौधं की 

सहायता स े पयाािरण संतुवलत हो जाता ह ै । 

पयाािरण मं ऄसंतुलन से ऊतुए ं समय से नहं 

अतं और िर्ाा भी वनयवमत नहं होती । िर्ाा 

हुइ भी तो कहं ऄवतिृवि कहं ऄनािृवि होती ह ै

। पयाािरण के ऄसंतुलन को रोकन े के वलए हम 

सब सहयोग द े सकत े ह ं । सबस े पहल े तो हम 

गंदगी न फैलाए ं । ऄपन े अस-पास की नावलयं 

को साफ रखं। कूड़ा कचरा जहां-तहा ंन फंकं । आस े

एक वनवित स्थान पर डालं तादक नगर वनगम 

की गाड़ी आसे शहर के बाहर बंजर भूवम मं फंक 

सके । पयाािरण मानि जावत का सुरक्षा किच ह ै

। ऄनुवचत ईपयोग से पयाािरण पर प्रवतकूल 

प्रभाि पड़गेा ही रास्तं पर दौड़ते िाहन, 

काबानडाआऑक्साआड छोड़ते कारखानं की 

वचमवनयं स े वनकलता धूअं िायु प्रदरू्ण के 

प्रवतशत को बढ़ाते रहत े ह ं । नगरीकरण और 

औद्योगीकरण िैज्ञावनक विकास की दने ह ं तथा 

आन दोनं की दने ह ै प्रदरू्ण । पयाािरण को 

सिाावधक नुकसान प्रदरू्ण से ही पहुचंता ह ै । 

विशेर्ज्ञं के ऄनुसार एक लाख हके्िेयर पर पेड़ 
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लगाकर िातािरण स े प्रवत िर्ा 10 लाख िन 

काबानडाआऑक्साआड सोखी जा सकती ह ै । विश्व 

बंक की एक टरपोिा के ऄनुसार विश्व काबान 

व्यापार मं भारत की वहस्सेदारी 10 प्रवतशत तक 

संभावित ह ै वजसस ेआसे प्रवत िर्ा 100 वमवलयन 

डॉलर प्राप्त हंगे । क्यंदक विकवसत दशें न े

औद्योवगक ईन्नवत करली ह ैऔर जंगल लगान े के 

वलए ईसके पास भूवम का भी ऄभाि ह,ै आसीवलए 

विकासशील दशें पर दबाि बनाया जा रहा ह ै

दक िे ग्रीनहाईस गैसं के ईत्सजान को कम करन े

मं ऄपना योगदान बढ़ाए ं । भारत को काबान 

टे्रडिडग के वलए एक ऄवत ऄनुकूल दशे माना जाता 

ह ै। किकत ुभारत को आस व्यिसाय मं फंूक-फंूक कर 

कदम रखना चावहए क्यंदक डॉलर कमान ेका यह 

धंधा अगे चलकर भारत के विकास का रोड़ा भी 

बन सकता ह ै। 

संतुवलत पयाािरण न केिल दकसी दशे विशेर् 

बवर्लक संपूणा विश्व की समस्या ह ै। तापमान बढ़ने 

स ेग्लेवशयर वपघल रह ेह ंऔर समुद्र का जलस्तर 

बढ़ रहा ह ै । आसस ेसमुद्र के नजदीक बसन ेिाल े

नगर डूब रह े ह ं । नददयं के साफ पानी मं 

जहरीला रासायवनक कचरा छोड़कर मानिजावत 

के वलए हावनकारक िातािरण तैयार दकया जा 

रहा ह ै । पानी के दरुुपयोग तथा जंगलं की 

ऄंधाधुंध किाइ स ेिातािरण मं प्रदरू्ण फैल रहा 

ह ै। कुए ंऔर तालाब सूख रह ेह ंतथा भूजल स्तर 

भी नीच ेजा रहा ह ै। दवूर्त पानी पीन ेसे गैस्ट्रो 

और कॉलरा जैसी भयािह बीमाटरयां फैल रही ह ं

। प्रदरू्ण के कारण कीि-पतंगं से फसलं को 

बचान े के वलए रासायवनक वछड़काि करना 

पड़ता ह ै जो दक मानि स्िास्थ्य के वलए 

हावनकारक ह ै । दकसी हादसेिश या जानबूझकर 

समुद्र मं तेल या रेवडयोधर्थमता फैल जाने से भी 

िातािरण प्रदवूर्त हो जान ेसे मानि तथा पशु-

पवक्षयं का प्रभावित होना वनवित ह ै । 

पेट्रोवलयम पदाथं के ईपयोग की बेलगाम छूि के 

कारण विर्ैली गैसं का ईत्सजान हो रहा ह ै । 

पयाािरण कार की चपेि मं ह ै। तापमान मं िृवि 

का भी यह एक मुख्य कारण ह ै। उजाा, पटरिहन, 

कृवर् ि औद्योवगक क्रांवत के वलए कोयला, 

खवनज, तेल और पेट्रौवलयम गैस का प्रयोग बढ़न े

से काबानडाआऑक्साआड और ऄन्य गैसं का 

ईत्सजान बढ़ा ह ै । यूरोप, ऄमेटरका और ऄन्य 

विकासशील दशें वजसमं भारत और चीन भी 

शावमल ह,ं मं कारं की संख्या बढ़ी ह ै। विश्व की 

सिाावधक कार कंपंवनया ं भारत मं कार बेचना 

चाहती ह ं । अंकड़ं के ऄनुसार 2005 मं दशे मं 

ईच्च-मध्य िगा की संख्या 5 करोड़ से ऄवधक थी, 

2015 मं 20 स े25 करोड़ और 2025 तक 40 स े

45 करोड़ तथा आसी िगा का कारं की तरफ 
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विलक्षण अकर्ाण होता ह ै। दशे की 70 फीसदी 

नददया ंप्रदवूर्त ह ंऔर विलुप्त होन े की कगार पर 

ह ं। गंगा का स्रोत गंगोत्री ग्लेवशयर 30 सालं मं 

1.5 दकमी तक वसकुड़ चुका ह ै। आसरो के अंकड़ं 

मं भी बारहमासी नददयं के स्रोतं के धीरे-धीरे 

वसकुड़न ेकी पुवि हुइ ह ै । दशे के 2.32 प्रवतशत 

िन क्षेत्र पर ऄिैध कब्जा ह ै । वहमालय के 

16000 ग्लेवशयरं मं से ऄवधकतर वपघल रह ेह ं। 

संयुक्त राष्ट्र न े गंगा को सबस ेप्रदवूर्त नददयं की 

शे्रणी मं रखा ह ै । िर्ा 2008 मं भारत के पास 

केिल 18 प्रवतशत सीिेज के शोधन की क्षमता 

थी । बाकी के सीिेज को जलस्रोतं मं बहा ददया 

जाता ह ैजो जलस्रोतं को प्रदवूर्त करता ह ै। दशे 

की राजधानी ददर्लली मं प्रवतददन बड़ी मात्रा मं 

सीिेज पानी यमुना मं बहा ददया जाता ह ै। जहा ं

कभी नदी नाल े बहत े थ े ऄब िहां प्लावस्िक 

बहता ह ै । धरती का तापमान बढ़ रहा ह ै और 

पानी न वमलने से पशु-पक्षी भी मर रह े ह,ं 

वजनका होना प्राकृवतक संतुलन माना जाता ह ै । 

आन ददनो पयाािरण को संतुवलत रखने मं सहायक 

पवक्षयं की कुछ जावतया ंएिं पेड़ कम हो गए ह ं। 

हमं िनं के संरक्षण मं की जा रही व्यिस्थाओं मं 

बढ़ोतरी लानी होगी और िातािरण मं हटरयाली 

की मात्रा मं िृवि लान ेके प्रयास तेज करन ेहंगे । 

िातािरण के संरक्षण स ेही मानि जावत सुरवक्षत 

रह पाएगी । दवुनया मं प्रदरू्ण फैलान ेिाले सबस े

बड़ ेदशे ऄमेटरका ि ऑस्टे्रवलया ह ं वजनका प्रवत 

व्यवक्त काबान जमानी और जापान स े दोगुना ह ै

और भारत स े20 गुना। काबान ईत्सजान के वलए 

ऄकेले भारत को 900 ऄरब डॉलर(अंकड़ा 

पुराना) की अिश्यकता होगी । 1996 से 2005 

के बीच धरती का ताप 0.74 बढ़ा ह ै वजसस े

जलिायु मं विनाशकारी पटरितान दखेने को वमल 

रह ेह ं । िायुमंडलि मं मौजूद पानी के कण और 

कुछ गैसं धरती से िकराकर लौि रही सूया की 

गमी को रोक लेती ह ंवजसस ेधरती की सतह का 

औसत तापमान 14 वडग्री सेवर्लसयस बना रहता ह ै

। यदद काबानडाआऑक्साआड, मीथेन, नाआट्रस 

ऑक्साआड जैसी ओजोन नाशक गैसं न हं तो 

धरती का औसत तापमान माआनस 18 वडग्री तक 

वगर जाए । बीसिं सदी के मध्य मं ईद्योगं के 

फैलन ेके साथ िातािरण मं आन गैसं के बढ़ने के 

साथ आन गैसं की मात्रा बढ़ने के कारण आन गैसं 

का मोिा अिरण बन गया और सूया की ऄवधक 

उष्मा रुकने लगी । धरती का तापमान बढ़ने स े

सददयं से बफा  और समुद्र तल के नीच ेदबे वमथेन 

के विशालकाय भंडार िाआमबम का रुप लेकर फि 

सकत े ह ं वजसस े जलिायु पटरितान की वस्थवत 

और भी भयािह हो जाएगी । जागरुक भारतीय 

समुदाय और भारत सरकार की ओर से पयाािरण 

को वनयंवत्रत करन े के वलए सकारात्मक ईपाय 

दकए जा रह ेह ं। ददनांक 6.10.2010 को ददर्लली, 

खड़गपुर, कानपुर, मंुबइ, मद्रास, रुड़की तथा 

गुिाहिी के सात अइअइिी वनदशेकं न े कंद्रीय 

िन और पयाािरण मंत्री के साथ गंगा सफाइ 

योजना से संबंवधत एक करार पर हस्ताक्षर भी 

दकए थे । राष्ट्रीय नदी संरक्षण अयोग मं दशे की 

37 नददयं को शावमल दकया गया ह ै । जलिाय ु
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पटरितान पर कोपनहगेन मं हुए सम्मेलन मं 

दवुनया की ईबरती हुइ ऄथाव्यिस्थाओं ब्राजील, 

दवक्षण ऄफरीका, भारत और चीन न ेवमलकर आस 

वजम्मेदारी को अगे बढ़ाने का बीड़ा ईठाया था । 

टिकाउ विकास पर हुए टरयो सम्मेलन मं 

जलिाय ु पटरितान पर दवुनया के 100 दशें के 

प्रमुखं न े संयूक्त राष्ट्र फे्रमिका  कन्िंशन को 

स्िीकार दकया था लेदकन अज आतन ेिर्ं  बाद 

दवुनया एकबार दफर स ेचौराह ेपर खड़ी ह ै। कहं 

हटरयाली हमारे कंप्यूिर तक ही सीवमत न रह 

जाए आसवलए भविष्य सुरवक्षत करन े के वलए 

मानिजावत को कुछ ईपाय ऄिश्य करन े हंगे । 

आसके वलए प्रकृवत स े जो हम लेते ह ं ईतनी ही 

मात्रा मं ईसे लौिाना चावहए । पेड़-पौधं को 

कािना नहं चावहए, सौर उजाा पर ऄवधक जोर 

दनेा चावहए, साफ पानी मं गंद ेतथा हावनकारक 

तत्ि नहं वमलने दनेा चावहए, हटरयाली बढ़ाने के 

वलए पेड़-पौधं और जंगलं का किाि रुकना 

चावहए । ितामान मं भारत के कुल भौगोवलक 

क्षेत्रफल का 21 प्रवतशत िन क्षेत्र ह ैवजसमं स े40 

प्रवतशत खराब हो चुका ह ै । खराब क्षेत्र को 

सुधारन े और िन क्षेत्र को बढ़ाने के प्रयास होन े

चावहए, अन े िाली पीदढ़यं को प्रदरू्ण मुक्त 

विश्व दने े के वलए तापमान को बढ़न े से रोकना 

चावहए, हवथयारं के वनमााण को रोकना चावहए 

और सभी को बताना चावहए दक ऄपनी जरुरतं 

के ऄनुरुप ही सुविधाओं का ईपयोग दकया जाए 

।  

प्रकृवत के पाँच तत्ि जल, ऄवि, िायु, अकाश एिं 

पृथ्िी पयाािरण के ऄवभन्न ऄंग ह ंवजनका अपस 

मं गहरा सम्बंध ह ै। आन पाँचं तत्िं मं दकसी एक 

का भी ऄसंतुलन पयाािरण के वलये ऄपूणानीय 

क्षवतकारक और विनाशकारी ह ै । पयाािरण दो 

शब्दं पटर और अिरण से बना ह ैवजसका ऄथा ह ै

चारं ओर का घेरा हमारे चारं ओर जो भी 

िस्तुए,ं पटरवस्थवतया ंया शवक्तयां विद्यमान ह,ं िे 

मानिीय दक्रयाकलापं को प्रभावित करती ह ंऔर 

ईसके वलय े दायरा सुवनवित करती ह ं । आसी 

दायरे को पयाािरण कहत ेह ं।  

पयाािरण के ऄंगे्रजी शब्द आनिायरन्मंि का ईद्भि 

फ्रांसीसी भार्ा के आनविरोवनर शब्द से हुअ ह,ै 

वजसका ऄथा ह ै घेरना । आनिायरन्मंि का 

समानाथाक शब्द हवैबिैि ह ै जो लैटिन भार्ा के 

हवैबिायर शब्द से वनकला ह ै । हवबिैि शब्द 

पयाािरण के सभी घिकं को स्थानीय रूप स े

लागू करता ह ै आसका प्रभाि अिास स्थल तक 

सीवमत ह ै। जबदक आनिायरन्मंि शब्द हवैबिैि की 

तुलना मं ऄवधक व्यापक ह ै।  

दखेा जाय े तो पयाािरण को दो प्रमुख घिकं मं 

विभावजत दकया जा सकता ह ै । पहला जैविक 

ऄथाात बायोटिक वजसमं समस्त प्रकार के 

जीिजन्त ुि िनस्पवतया ं(एक कोवशकीय से लेकर 

जटिल कोवशकीय तक ) दसूरे प्रकार के घिक मं 

भौवतक ऄथाात ऄजैविक वजसमं थलमण्डल, 

जलमण्डल ि िायुमण्डल सवम्मवलत ह ं। आन सभी 

घिकं मं सृवि ने मानि जीिन की सिाशे्रष्ठ  जीि 

के रूप मं ईत्पवर्त्त की ह ै। ऄत: मानि सम्पूणा जीि 
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जगत का केन्द्र वबन्द ु ह ै । पयाािरण के सभी 

महत्िपूणा घिक मानि को परािृर्त्त करत े ह ं जो 

पीढ़ी दर पीढ़ी पयाािरण के प्रभािं को 

पटरलवक्षत करती ह ै । िस्तुत: ऄनुिांवशकी एिं 

पयाािरण ये दो महत्िपूणा कारक मानि जीिन 

को प्रभावित करत ेह ं । समस्त जीिं मं सिाशे्रष्ठ 

जीि होन े के नात ेमनुष्य ने प्रकृवत की प्राकृवतक 

सम्पदाओं का सददयं स ेभरपूर दोहन दकया ह ै। 

लेदकन ितामान दौर मं बढ़ती जनसंख्या, पविमी 

ईपभोक्तािाद एिं िैवश्वक भूमण्डलीकरण के 

मकड़जाल मं फँस कर मनुष्य प्रकृवत के नैसर्थगक 

सुख को खोता जा रहा ह ै। िह नहं जान पा रहा 

दक कांक्रीि का शहर बसाने की चाहत के बदले मं 

िह ऄपना भविष्य दाँि पर लगा बैठा ह ै। प्रकृवत 

के समस्त संसाधन प्रदरू्ण की चपेि मं ह ै। हिा, 

जल और वमट्टी जो हमारे जीिन के अधार ह ं

वजनके वबना जीिन की कर्लपना ही बेमानी ह ै , 

अज ऄपना मौवलक स्िरूप एिं गुण खोते जा 

रहा ह ै। पयाािरण की छतरी ऄथाात ओजोन परत 

जो हमं सौर मण्डल से अने िाली घातक दकरणं 

स े बचाती ह ै ईसमं छेद होना, िातािरण मं 

बढ़ती काबान डाइ-अक्सॉआड की मात्रा से ईत्पन्न 

समस्या ग्लोबल िार्मिमग, ददनो ददन घातक 

बीमाटरयं का प्रादभुााि ि स्िास्थ्य संकि य ेसब 

मानि के समक्ष एक विकराल दानि का रूप ले 

चुके ह ं  जो भस्मासुर की तरह समस्त मानि 

जावत को लीलने को अतुर ह,ं वजसस े सािधान 

होना बहुत जरूरी ह ै।  

जैि मण्डल मं मौजूद संसाधनं मं जल सिाावधक 

मूर्लयिान ह ै क्यंदक यह केिल मानि ही नहं 

ऄवपत ु सभी जीिं तथा िनस्पवत के वलये 

ईपयोगी ह ै । प्रकृवत मं जल तीन रूपं मं 

विद्यमान ह ैठोस, तरल एिं गैस । ठोस के रूप मं 

बफा  जल का शुध्द रूप ह ै । आसके बाद िर्ाा का 

जल, पिातीय झीलं, नददयां एिं कुए ंशुध्दता क्रम 

मं अते ह ं । धरातल पर प्रिावहत तथा झीलं, 

तालाबं अदद के रूप मं ईपलब्ध स्िच्छ जल की 

मात्रा केिल 7 प्रवतशत ह ै। लेदकन बढ़ती संख्या , 

कुकरमुर्त्त े से ईगे बहुमंवजला आमारतं , खेती मं 

रसायनं का ईपयोग तथा रासायवनक फैवक्ट्रयं 

से वनकला पानी नददयं, तालाबं, झरनं को 

प्रदवूर्त कर रहा ह,ै जो  मानि जावत सवहत 

जीिजन्तुओं के स्िास्थ्य के वलय े हावनकारक 

सावबत हो रहा ह ै । जल को प्रदवूर्त करन ेिाले 

तत्ि जल मं मौजूद ऑक्सीजन के स्तर को कम 

कर जल को पीन ेयोग्य नहं रहन ेदते े।  

िसुन्धरा को माता का दजाा ददया गया ह ै जो 

ऄपन े गभा मं मौजूद तमाम अिश्यक धातुओं, 

ऄधातुओं, खवनज लिणं के सहयोग स ेबीज का 

पोर्ण कर खाद्य पदाथा के रूप मं विकवसत करती 

ह ै जो समस्त जीि जन्तओुं मं जीिन का संचार 

करत े ह ं । भूवम या वमट्टी भी जल की भाँवत 

सिाावधक मूर्लयिान संसाधन ह,ै क्यंदक विश्व के 

71 प्रवतशत खाद्य पदाथा वमट्टी से ही ईत्पन्न होत े

ह ं । यह संसाधन आसवलए और भी महत्िपूणा हो 

जाता दक सम्पूणा ग्लोब के मात्र 2 प्रवतशत भाग 

मं ही कृवर् योग्य भूवम ह ैलेदकन बढ़ती जनसंख्या 
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के पोर्ण के वलये खाद्यानं की बढ़ती मांग के 

कारण कृवर् ईिारता बढ़ान े के ईद्दशे्य से 

अधुवनकतम तकनीकं का प्रयोग दकया जा रहा ह ै

। वजसके कारण विश्व मं खाद्यान्न की समस्या पर 

काफी हद तक काबू दकया जा सका ह ै लेदकन 

वसके्क का दसूरा पहल ू यह भी ह ै दक अधुवनक 

तकनीकं के प्रयोग, वनत नए रासायवनक 

ईिारकं, रासायवनक कीिनाशकं के प्रयोग के 

कारण धरती की ईिारता कम हो गइ ह ै। शहरं 

ि महानगरं से वनकला ऄपवशि पदाथा जैस े

पॉलीवथन, कूड़ा-करकि, राख, औद्योवगक 

ऄपवशि, दफ्ती, चमड़ा, शीशा, रबर अदद के 

कारण वमट्टी के प्रदरू्ण को तेजी से बढ़ािा ददया 

ह ै।  

पृथ्िी के चारं ओर गैसं का घेरा ह ै वजस े

िायुमण्डल कहत े ह ं । यह िायुमण्डल विवभन्न 

प्रकार की गैसं का वमश्रण ह ैवजसमं लगभग 73 

प्रवतशत नाआट्रोजन, 21 प्रवतशत ऑक्सीजन एिं 

.03 प्रवतशत काबान  डाइ-ऑक्साआड ह ै। ये सभी 

तत्ि पयाािरण संतुलन को बनाय े रखन े मं 

सहायक ह ं । पृथ्िी पर मौजूद पेड़ पौध े

िायुमण्डल मं मौजूद काबान डाइ ऑक्साआड को 

ऄिशोवर्त कर प्रकाश की ईपवस्थवत मं एिं जड़ं 

के माध्यम से जल एिं अिश्यक खवनज लिण 

लेकर ऄपना भोजन तैयार करत े ह ं । बदले मं 

ऑक्सीजन ईत्सर्थजत करत े ह ं यही ऑक्सीजन 

िायुमण्डल मं वमलकर मानि जावत के वलय े

प्राणिाय ुका काम करती ह।ै मनुष्य ि जीि-जन्त ु

भी जब िातािरण से ऑक्सीजन ग्रहण करत े ह ं

तो काबान डाइ ऑक्साआड छोड़ते ह ं जो दक पेड़ 

पौधं के वलय ेभोजन बनाने मं सहायक होती ह ै। 

आस प्रकार हम कह सकत े ह ं दक पयाािरण मं 

मौजूद सभी घिक वसम्बायोटिक तरीके स े एक 

दसूरे से सम्बध्द ह ै और आस प्रकार पयाािरण 

संतुलन को बनाए रखने मं महत्िपूणा भूवमका 

ऄदा करत े  ह ै लेदकन विकवसत दशें की प्रभुता 

की लालसा ने ऄंधाधुंध परमाणु हवथयारं का 

जखीरा खड़ा करन,े रासायवनक हवथयार बनान े

की होड़ ने मनुष्य को ऄंधा बना ददया ह ै। बढ़ती 

जनसंख्या के कारण मनुष्य ने िनं को कािकर 

कंकरीि की बहुमंवजला आमारत ं खड़ी कर ली । 

ऐसा कर ईसन ेऄपने भविष्य का नाश कर ददया 

। पेड़ं के किने के कारण काबान डाइ ऑक्साआड 

का संतुलन वबगड़ने से ग्लोबल िार्मिमग को बढ़ािा 

वमला ह ै । िायुमण्डल मं मौजूद काबान डाइ 

ऑक्साआड िातािरण के तापमान को भी 

वनयंवत्रत करती ह ै । पेड़ं के किने के कारण 

िायुमण्डल मं काबान डाइ ऑक्साआड की वनरंतर 

बढ़ती मात्रा  के कारण िातािरण के तापमान को 

ददनं-ददन बढ़ाती जा रही ह ैजो ऄप्रत्यक्ष रूप से 

िर्ाा, सदी, गमी के चक्र को भी प्रभावित कर रही 

ह ै । वनकि भविष्य मं ग्लोबल िार्मिमग के कारण 

समुद्र का जलस्तर आस हद तक बढ़ जायेगा दक 

समुद्र के दकनारे बसे समूच ेशहरं को लील जाए 

तो ऄवतशयोवक्त न होगी ।  
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पयाािरण के आस ऄसंतुलन की वजम्मेदार हमारी 

समस्त मानि जावत ह ै। यदद समय रहत ेआस पर 

ध्यान नहं ददया गया तो विनाश ऄिश्यंभािी ह ै

। आसीवलए िेद मनीवर्यं ने भी द्यूलोक से लेकर 

व्यवक्त तक शांवत की प्राथाना की ह ै। 

मैदानं स े दरू गहरे समुद्र मं भी घास होती ह,ै 

जहा ंकइ तरह के जलीय जीि भी रहत ेह।ं फका  

आतना ह ै दक सी-ग्रास के नाम स े मशहूर यह 

समुद्री घास लंबे-पतल ेया ऄंडाकार पर्त्तेदार पौध े

की तरह होती ह ै और आसकी जड़ ं समुद्र की 

रेतीली तलहिी को जकड़ ेरखती ह।ं समुद्र के खारे 

पानी मं पनपन ेिाली सी-ग्रास छोिे-बड़े अकार 

मं दरू-दरू तक फैली रहती ह।ै आसके पर्त्त े टरबन 

की तरह पानी की लहरं के साथ आधर-ईधर 

वहलत ेरहत ेह ं। 

यह सी-ग्रास ऄंिाका टिका को छोड़कर दवुनया भर 

के महाद्वीपं मं पाइ जाती ह।ै शीतोष्ण और 

ईष्णकटिबंधीय क्षेत्रं के महासागरं मं आसकी 52 

प्रजावतया ंपाइ जाती ह।ं यह सी-ग्रास 1-15 आंच 

लंबी होती ह ै और समुद्र के गहरे पानी मं पाइ 

जाती ह ै। 

समुद्र के नमकीन पानी मं ईगने िाली यह घास ह ै

बहुत काम की। यह न केिल कइ जलीय जीिं का 

घर और भोजन ह,ै बवर्लक हमारे पयाािरण को 

प्रदरू्ण स ेदरू रखन ेमं महत्िपूणा भूवमका वनभाती 

ह।ै यह हमारे काबावनक-कणं, जहरीली गैसं जैस े

पयाािरण को प्रदवूर्त करने िाले तत्िं को 

ऄिर्ोवर्त करके िातािरण को साफ बनाती ह।ै 

हाल ही मं वसडनी के िैज्ञावनकं न े ऄपन े

ऄध्ययनं स ेसावबत दकया ह ैदक ऄपन ेआस गुण स े

सी-ग्रास ग्लोबल िार्मिमग के खतरे को कम करती 

ह ैऔर पयाािरण संतुलन को बनाए रखती ह।ै 

दसूरी ओर सी-ग्रास समुद्र के पानी मं मौजूद 

काबान डाआऑक्साआड को ऑक्सीजन मं बदल 

दतेी ह।ै आसस ेपानी की गुणिर्त्ता बनी रहती ह,ै 

वजसस े कइ जीिं को जीिन वमलता ह।ै आसस े

वनकलन ेिाली ऑक्सीजन समुद्र के जलीय जीिं 

के वलए ईपयोगी होती ह।ै रेत मं गहराइ तक 

फैली सी-ग्रास की जड़ ंसमुद्र तल को वस्थर रखन े

मं मदद करती ह।ं ये पानी के तेज बहाि और 

ईठने िाली तेज लहरं को रोकती ह,ं वजसस े

समुद्र तल और तिीय क्षेत्रं मं भूवम का किाि को 

रोकन ेमं मदद वमलती ह।ै 

िैज्ञावनकं ने यह सावबत कर ददया ह ैदक समुद्र मं 

पाए जान े िाले 70 प्रवतशत जीि सी-ग्रास पर 

वनर्भर रहत े ह।ं य े समुद्र की तलहिी से और 

ऄपन ेचारं ओर पानी स ेपोर्क तत्ि प्राप्त करत े

ह।ं पोर्क तत्िं (नाआट्रोजन और फॉस्फोरस) स े

भरपूर सी-ग्रास समुद्री कछुए, कलहसं, छोिी 

मछवलयं, सी-क्यूकंुबर, केकड़ं, स्िारदफश, 

ऄर्थचन, सी-हॉसा जैसे जलीय जीिं का मुख्य 

अहार ह।ै ये जीि एक ददन मं करीब 2-5 दक.ग्रा. 

ग्रास खा सकत े ह।ं केकड़,े झंगा, ब्लू डॉवर्लफन, 

सी-हॉसा, लेजडा दफश जैसे जीिं के वलए तो सी-

ग्रास बेड सुरवक्षत और अदशा घर सावबत होत ेह।ं 

कइ जलीय जीिं के वलए लंबी-लंबी सी-ग्रास 

नसारी का काम करती ह।ै आनमं िे ऄपन ेबच्चं की 

दखेभाल करत ेह ंऔर ऄपना जीिन वबता दतेे ह ं। 
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आनमं वछपकर िे असानी स ेवशकाटरयं स ेऄपना 

बचाि करत ेह ं। 

हमारे पयाािरण के वलए आतनी ईपयोगी सी-ग्रास 

मं वपछल े कुछ दशकं से लगातार वगरािि अ 

रही ह ै। पयाािरण िैज्ञावनकं न ेऄपनी टरसचा स े

सावबत दकया ह ै दक विश्व स्तर पर हम एक 

फुिबॉल के मैदान के अकार वजतनी सी-ग्रास हर 

रोज खो दतेे ह ं। आनके गायब होन ेके पीछे तेजी 

स ेहो रह े विकास और पयाािरण प्रदरू्ण स ेहोन े

िाली ग्लोबल िार्मिमग प्रमुख कारण ह ं। 

िैवश्वक स्तर पर विकास और पयाािरण के बीच 

संतुलन वबठाने की डिचता मौजूदा समय का शायद 

सबस े बड़ा सिाल ह ै । बड़ी अबादी को बेहतर 

जीिन-स्तर मुहयैा करान े के वलए ईत्पादन और 

ईपभोग मं लगातार िृवि जरूरी ह,ै वजसे पूरा 

करन े के वलए प्राकृवतक संसाधनं के दोहन को 

मजबूरी बताया जा रहा ह ै । विकास के साथ 

काबान का ईत्सजना भी बढ़ रहा ह ै । आस तरह 

विकास की होड़ का पयाािरण पर नकारात्मक 

प्रभाि पड़न ेसे पैदा हुअ जलिायु पटरितान का 

संकि विश्व के विनाश की अशंका को अधार द े

रहा ह ै। 

 1992 मं ब्राजील के टरयो शहर मं हुए जलिायु 

वशखर सम्मेलन से लेकर 1997 के क्योिो 

प्रोिोकॉल, 2009 के कोपेनहगेेन और 2012 के 

दोहा सम्मेलन तक विकास और पयाािरण के 

बीच संतुलन को साधन ेकी कोवशशं होती रही ह ं

। आन कोवशशं के सकारात्मक पटरणाम भी 

हावसल हुए ह,ं लेदकन कुल वमला कर ये पटरणाम 

ऄपेवक्षत और संतोर्जनक नहं रह ेह ं।  

 आस पृष्ठभूवम मं दवुनया के कुछ जान-ेमान े

संगठनं, राजनेताओं और विशेर्ज्ञं के साझा 

प्रयास से तैयार ‘न्यू क्लाआमेि आकोनॉमी टरपोिा’ 

एक महत्िपूणा दस्तािेज ह ै । आस टरपोिा मं कहा 

गया ह ै दक जलिायु पटरितान के नकारात्मक 

प्रभािं स े वनपिन े के वलए ऄब भी हमारे पास 

समय ह ै और ऄगर िैवश्वक ऄथाव्यिस्था की 

संरचना मं ऄगले 15 िर्ो मं जरूरी सुधार दकय े

जात ेह ंतो अर्थथक विकास के लाभं को बरकरार 

रखत े हुए पयाािरण को भी समुवचत ढंग स े

संरवक्षत दकया जा सकता ह।ै 

 आस टरपोिा के मुतावबक, काबान ईत्सजान को कम 

करना अर्थथक विकास के वलए बाधा नहं ह ैऔर 

ऄगर आसे बेहतर ढंग से प्रबंवधत ि वनयंवत्रत 

दकया जाय,े तो यह काबान अधाटरत पुरान े

मॉडल की तुलना मं कहं बेहतर पटरणाम द े

सकता ह ै। जलिायु पटरितान के संकि का सामना 

करन े मं सबसे बड़ी बाधा यह सोच रही ह ै दक 

पयाािरण बचान ेऔर कम काबान ईत्सर्थजत करन े

से विकास की गवत ऄिरुि हो सकती ह ै।  

पयाािरण संकि को लेकर अमतौर पर िैज्ञावनक, 

विशेर्ज्ञ और सामावजक कायाकताा ही तका  और 

विचारं को सामने लाते रह े ह,ं लेदकन ईन्ह ं

मानना और लागू करना तो सरकारं और ईद्योग-

तंत्र को ही ह ै । आसमं कोइ दो राय नहं दक 

दवुनया की ऄवधकांश अबादी गरीब ह ै और 

गरीबी वनिारण के वलए विकास जरूरी ह ै 
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लेदकन आस तथ्य स े भी आनकार नहं दकया जा 

सकता दक जलिायु पटरितान के संकि के शीघ्र 

समाधान के गंभीर प्रयास ऄभी शुरू नहं दकय े

गये, तो विकास की गवत और योजनाए ंलंबे समय 

तक जारी नहं रह सकती ह ं । साथ ही आसका 

लाभ संकुवचत होता जायेगा । आतना ही नहं, आस 

विकास की कीमत आतनी ऄवधक होगी दक 

मानिता के ऄवस्तत्ि पर प्रश्न-वचह्न ्लग जायेगा 

।  

आंफ्रास्ट्रक्चर मं विशाल वनिेश का ऄसर भविष्य 

के विकास के स्िरूप, ईत्पादन और जीिन-स्तर 

पर बहुत व्यापक होगा । साथ ही, यह वनिेश 

िैवश्वक जलिायु तंत्र के भविष्य को भी गहरे तक 

प्रभावित करेगा । ग्रीनहाईस गैसं के ईत्सजना स े

ऄब तक हुए जलिायु पटरितान के गंभीर अर्थथक 

पटरणाम हमारे सामने ह ं। ऄगले 10 से 15 िर्ा 

की ऄिवध मं प्रदवूर्त ईत्सजान बहुत बढ़ जायेगा 

और ईसमं वगरािि आस िृवि के बाद ही अ 

सकेगी । नतीजन िैवश्वक गमी के औसत मं दो 

वडग्री सेवर्लसयस के स्तर से ऄवधक की बढ़ोतरी 

होगी । 

 ितामान रुझानं के ऄनुसार आस सदी के ऄंत तक 

यह गमी चार वडग्री तक बढ़ सकती ह ै । कॉबान 

ईत्सजना के मौजूदा स्तर को रोकन े मं दरेी और 

लापरिाही के कारण ऄर्लप-कॉबान ऄथाव्यिस्था 

की तरफ कदम बढ़ाने मं बहुत मुवश्कल होगी 

लेदकन तकनीक और प्रबंधन के जटरये ऐसी 

क्षमताए ंमौजूद ह ंऔर वनकि भविष्य मं ईनका 

व्यापक विस्तार दकया जा सकता ह ै। 

 दवुनया के अर्थथक ईत्पादन मं शहरं का योगदान 

लगभग 80 फीसदी और कुल उजाा के करीब 70 

फीसदी का ईपभोग और काबान ईत्सजना भी 

शहर करत ेह ं। िैवश्वक ऄथाव्यिस्था और जलिाय ु

का भविष्य तेजी स े बढ़ते बड़ े शहरं की वस्थवत 

पर वनभार होगा । डिचताजनक बात यह ह ै दक 

शहरं का विकास ऄवनयोवजत और 

ऄसंगठनात्मक ह,ै वजसके गंभीर अर्थथक, 

सामावजक और पयाािरवणक पटरणाम होत े ह ं । 

शहरीकरण की प्रदक्रया को ऄत्यवधक काबान 

ईत्सजना से बचान े के वलए बड़े पैमान े पर 

सािाजवनक पटरिहन की व्यिस्था तथा 

स्िास्थ्यकर योजनाओं की जरूरत ह ै।  

भूवम के समुवचत ईपयोग से ही बढ़ती जनसंख्या 

की खाद्य जरूरतं की पूर्थत संभि ह ै। 2030 तक 

दवुनया की अबादी अठ ऄरब स े ऄवधक हो 

जायगेी । नयी तकनीकं के प्रयोग तथा भूवम ि 

जल के सही प्रबंधन स ेखाद्यान्न ईत्पादन बढ़ाया 

जा सकता ह,ै िन-क्षेत्र को संरवक्षत दकया जा 

सकता ह ै और भूवम के ईपयोग स े होन े िाल े

ईत्सजना को ईत्पादन-प्रदक्रया मं सुधार स े कम 

दकया जा सकता ह ै। दवुनया के क्षटरत कृवर्-भूवम 

के वसफा  12 फीसदी वहस्स े को ईपजाउ बनाकर 

2030 तक 20 करोड़ लोगं को भोजन ईपलब्ध 

कराया जा सकता ह ै । िनं के संरक्षण और 

ग्रामीण अय को ऄंतरराष्ट्रीय सहयोग और राष्ट्रीय 

प्रवतबिता स ेबढ़ाया जा सकता ह ै। 
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 सभी ऄथाव्यिस्थाए ंऄपन ेविकास के वलए उजाा 

ततं्र पर वनर्भर करती ह ं । भविष्य की बेहतरी 

का सूत्र स्िच्छ उजाा ह ै। कोयला पहल ेकी तुलना 

मं ऄवधक नुकसानदहे और महगंा होता जा रहा ह ै

तथा आसकी ईपलब्धता के वलए अयात पर 

वनभारता वनरंतर बढ़ रही ह ै । साथ ही यह िाय ु

प्रदरू्ण का बड़ा कारक ह ै । हिा और सूया की 

रौशनी से उजाा ईत्पादन की प्रदक्रया का खचा 

लगातार कम हो रहा ह ै और आसे विकवसत कर 

ऄगले 15 िर्ो मं कुल वबजली जरूरत का अध े

स ेऄवधक ईत्पाददत दकया जा सकता ह ै। 

विकासशील दशें मं िैकवर्लपक उजाा स्नेतं के 

विकंद्रीकरण से एक ऄरब से ऄवधक लोगं तक 

वबजली पहुचंायी जा सकती ह ै।  

अधुवनक अर्थथक विकास का मूलाधार बेहतर 

आंफ्रास्ट्रक्चर ह ै।  राष्ट्रीय और ऄंतरराष्ट्रीय विर्त्तीय 

संस्थाओं को ऐसी पटरयोजनाओं मं वनिेश करना 

चावहए, जो कम उजाा खपत के आंफ्रास्ट्रक्चर के 

विकास स े संबंवधत ह ं । स्िच्छ उजाा पर 

अधाटरत पटरयोजनाओं और ऄथाव्यिस्थाओं को 

समुवचत विर्त्तीय सहयोग और प्रोत्साहन न 

वमलना पयाािरण संरक्षण की प्रदक्रया मं बड़ी 

बाधा ह ै। 

 तकनीक, व्यापार-प्रदक्रया और सामावजक 

व्यिहार मं ऄन्िेर्ण को बढ़ािा दनेा ईत्सजान को 

कम करत ेहुए विकास की गवत को बड़ा सहयोग 

द े सकता ह ै । ज्ञान-विज्ञान से संबंवधत शोध मं 

2020 के मध्य तक सािाजवनक वनिेश कम-से-

कम तीन गुणा बढ़कर 100 ऄरब डॉलर िार्थर्क 

हो जाना चावहए । ईत्पादन-प्रदक्रया स े जुड़ े हर 

पहल ू पर शोध और ऄनुसंधान के पटरणामं को 

लागू करना भी संतुवलत विकास के वलए जरूरी ह ै

। 
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Red ants and termites: Delicacies for tribes of Jharkhand, India 
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Insect foods of tribes in Jharkhand 

The insects like grasshoppers, caterpillars, 

beetle grubs, bees, wasps, stink bugs, 

winged ants, cicadas, cricket, mulberry 

silkworms, fly larvae and a variety of 

aquatic insects are not seen as pests, but as 

human food items in certain tribal cultures 

around the world (Banjjo et al., 2006). The 

insects have been eaten as a staple or as a 

delicacy in the tribal communities of 

Jharkhand since time immemorial which 

undoubtedly, forms an important source of 

nutrition and health (Islam et al., 2015). 

Usually, insects are not used as emergency 

food to ward off starvation, but are included 

as a planned part of the diet throughout the 

year or when seasonally available. 

Generally, insects provide high source of 

protein and supplements fat and many of the 

important vitamins and minerals (Srivastava 

et al., 2008). The insects are quite eco-

friendly as food having nutritional value 

equal to if not better than our traditional 

meat choices. Insects are also, low in 

cholesterol and fat. The insects are relatively 

inexpensive to purchase among tribal people 

as compared to meat products. Typically, the 

insects that can be gathered quickly and in 

large amounts are mainly popular to eat. The 

insects are eaten either raw or cooked; some 

are used as ingredients to produce other food 

items, such as use as an additive to flour to 

make the food products more nutritious 

(Baruah and Mondal, 2010). Traditionally, 

roasting is a commonly used method of 

cooking, after removing the wings and legs 

of the insects. They eat roasted insects as 

snacks or with rice. Among insect foods, red 

ant (Myrmica rubra) and Termite 

(Macrotermes bellicosus) have served as 

traditional foods in human nutrition and 

tribal culture of Jharkhand overwhelmingly 

(Islam et al., 2015). The tribal people have 

made these insects a main ingredient in their 

diets, providing an excellent source of 

protein and forming an inexpensive 

substitute for meat. 

 
Red ants in nest 

 
Sale of red ants in haat 

http://sc.essortment.com/entomophagyeati_rnkm.htm
http://sc.essortment.com/entomophagyeati_rnkm.htm
http://sc.essortment.com/entomophagyeati_rnkm.htm
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Red ant (Myrmica rubra)  

Red ants (Myrmica rubra) locally known as 

―Bemta‖ are collected by the tribes from the 

nest found on the trees where, these ants 

fold the leaf of tree, live and lay eggs in the 

curled leaf. The insects along with their eggs 

are taken as food, either raw or fried with 

salt, chilly, spices and mustard oil. Red ants 

taste a little sweet and a little sour. For the 

chutney, ants are mashed up with salt, red 

chillies and mustard oil, and are eaten with 

stale rice. Tribal people, who cannot afford a 

regular protein diet, often consume adult red 

ants in the form of chutney. Tribal people 

are fond of eating red ants and every tribal  

Red ants in dona 

household experiences this regional culinary 

delight. Hunting for nests of red ants is a 

favourite pastime for youngsters, who trek 

dense forests for red ants of good quality 

   Sale of ethnic foods 

during summer season. These ants do not 

have a stinger, but inflict a painful bite, 

which is aggravated by irritating chemicals 

(formic acids) that are secreted from their 

abdomen. 

Termite (Macrotermes bellicosus) 

The Termites (Macrotermes bellicosus)  

      Collection of termites 

locally famous as ―Uffia‖ is a popular ethnic 

food of Jharkhand. Termites are collected 

from field at the time of swarming; the 

wings are removed and eaten raw after being 

dried or fried in vegetable oil with other 

ingredients. The fried termites are taken as 

snacks or with rice and said to have a unique 

earthy flavor and taste which have high 

amount of calories. With the emergence of 

the winged termites, the tribal people get 

excited and several family members gather 

to help in the collection of termites. All the 

openings on the mound from which the 

termites may emerge are closed so as to 

ensure that the termites emerge from the 

holes under their control. The termites arise 

in thousands and come to the surfaces which 

are caught by the hunting group. The flying 

termites also get attracted to light at night 

where they are caught by the tribal people. 
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Flying termites 

Livelihood perspectives 

The red ants and termites is a viable source 

for livelihood security for tribal 

communities dwelling in forest fringe 

villages in Jharkhand (Islam et al., 2013). 

These edible insects are indeed a good 

source of protein and other nutrients. 

Numerous tribal households collect these 

edible insects, process, consume and/or sell 

in the local weekly haat on a smaller scale. 

The collection and sale of the edible insects 

is a distinctive livelihood option especially 

for women, as it require little capital input if 

gathered by hand and fetches a good returns. 

The insects are sold @ Rs. 5-10 per ―dona‖ 

(a small bowl made of leaves) through 

make-shift shops in local haats and even, 

some household shops markets stocks of red 

ants and termites in villages, as they are 

much in demand. The collector earns an 

income upto Rs. 200 day
-1

 by selling the 

edible insects which contribute a lot to their 

household earnings. The delicacies also 

ensure insect pest management to a great 

extent. Hence, the collection and 

commercialization of insect foods should be 

encouraged to promote food and livelihood 

security among tribal poor.   

 
Fried termites 

 
Meal with insect delicacy 
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Introduction 

Moringa is the most widely known and 

utilized species of the family Moringaceae. 

India is the largest producer of this 

nutritionally rich, fast growing, drought 

tolerant, hardy crop capable of getting 

adapted to varied ecosystems. Moringa 

(Moringa spp.) is one of the fast-growing 

tree is grown throughout the tropics for 

human food, livestock forage, medicine, 

dye, and water purification. It is known by 

several names in different countries, but is 

popularly called the ―Drumstick‖ for its 

pods that are used by drummers and the 

―horseradish tree‖ for the flavor of its 

roots. 

 
Moringa Plant View 

Moringa oleifera is one such multipurpose 

tree of global interest and is grown in 

combination with agricultural and 

horticultural crops by smallholder growers 

and this give growers a wide range of 

benefits (Palada and Chang, 2003; 

Radovich, 2009). It is a suitable tree for 

traditional agroforestry in the home 

because of its versatility (Odee et al., 

2001; Palada and Chang, 2003; 

Nduwayezu et al., 2007).  

Moringa oleifera has widespread use in 

agricultural industry and medicine. The 

tree benefits from mycorrhizal nitrogen–

fixing association but there are no known 

residual nitrogen benefits for the next crop. 

Pod shucks and seed kernel press cake can 

be used as mulch and enhances soil 

fertility when they decompose (Prat et al., 

2002). It can be used in livestock as a 

biocide. All parts of the Moringa tree are 

used in natural medicine. The tender 

leaves and pods contain a wealth of 

essential disease-preventing substances, 

for example, it is said to have known 

immune boosting ability (Ncube, 2006; 

Smith and Eyzaguirre, 2007). 

Moringa can be used as a source of oil and 

dye for water purification and wood fuel 

(Folkard and Sutherland, 1994). In India, 

M. oleifera has the potential to be adopted 

as food for humans as well as a ruminant 

fodder. It can therefore fill in both human 

and animal nutrition gaps for the resource 

poor smallholder growers in need of food 

and livestock feed. The animals are usually 

a source of sustainable livelihoods. 

Livestock production in addition to crop 

production is a strategy employed to raise 

farm income and reduce the food 

insecurity experienced by rural households 

due to the decline in agricultural sector 

(Jera and Ajayi, 2008). With M. oleifera 

having such myriad of benefits this study 

sought for analysis and documentation of 

the ‗invisible information‘ of its 

production constraints in agro-forestry 
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management systems under the 

smallholder farming sector in various 

agro-ecological regions of India and 

highlight opportunities. This information 

will act as basis for supporting the small 

scale farming communities in their quest 

to secure better livelihoods. 

 
Moringa plantation 

Table 1: Plant parts and their benefits 

Agroforestry 

Moringa trees can be sown in alleys and 

associated with other crops. The distance 

between Moringa rows must be 2 to 4 

meters, and they must be oriented East-

West to ensure that intercrops receive 

enough sun. 

Soil type and planting time 

General view of leaves, flower, pods & 

seed of moringa 

Annual Moringa comes up well in a wide 

range of soil.  A deep sandy loam soil with 

a pH of 6.5- 8 is ideal for cultivating this 

crop. Planting is done during July-October 

Seed rate 

500 g/ha of seeds are required. Sow two 

seeds per pit at a depth of 2.5-3.0 cm. The 

seeds can also be sown in the poly bags 

containing pot mixture and transplanted 

after 35-40 days of sowing. 

Use of stem cuttings 

Stem cuttings are used when the 

availability of seed is limited but labour 

and adult trees are plentiful. Compared to 

trees planted from seed, trees from stem 

cuttings grow faster but develop a shallow 

root system that makes them more 

susceptible to moisture stress and wind 

damage. Make stem cuttings using 

branches of a tree that is at least one year 

old. Use hard wood and avoid using young 

green stem tissue. Cuttings can be 45-150 

cm long with diameters of 4-16 cm. 

Cuttings can be dried in the shade for three 

days before planting in the nursery or in 

the field.  

Tree part       Uses or benefits 

Leaves   Nutritional, forage, biomass, 

plant growth hormone, 

medicinal 

 

Flowers Nutritional, medicinal, honey 

             
Fruit Nutritional, medicinal 

Roots       Medicinal 

 
Seed Cosmetics, food, water 

treatment, medicinal 

 

Wood Paper, alcohol production, 

animal feed, medicinal 

 

Bark Rope making, gum for 

tanning hides, medicinal. 
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Cuttings are then planted directly or  

Stem cuttings  

planted in plastic pots or bags in the 

nursery or screen house. When planting 

directly, plant cuttings in light, sandy soil.  

Plant one third of the length in the soil 

(i.e., if the cutting is 90 cm long, plant it 

30 cm deep). Cuttings planted in a nursery 

are ready for field planting after 2- 3 

months. Follow the field planting 

recommendations mentioned for direct 

seeding and transplanting. 

 
     High density planting 

Preparatory cultivation 

Dig pits of size 45 cm x 45 cm x 45 cm 

with a spacing of 2.0 - 2.5 m either way. 

Apply 15 kg of compost or FYM/pit after 

mixing with top soil.  

High density planting and fertigation 

PKM 1 

High density planting at 1.5 X 1.0 m 

spacing with two plants/hill and plant 

population 13, 333 / ha along with the 

application of fertilizer dose of 135:23:45g  

                    Pruning in Moringa 

of NPK/pit (150%) through drip increases 

the yield of moringa. In this phosphorus 

should be applied basally as soil 

application. N and K can be applied in the 

form of urea and muriate of potash through 

drip.  

PKM 2 

The closest spacing of 1.2 x 1.2 m is ideal 

to obtain the highest yield of 138 t/ha. The 

pinching of main shoots on 80th day after 

sowing will also help register the highest 

yield of fruits. 

Mulching 

Mulching consists in covering the soil with 

crop or weed residue to reduce the loss of 

soil moisture and to minimize irrigation 

needs during the dry months. This also 

reduces weed growth. 

Pruning 

Moringa should be trimmed to promote 

branching, increase yields, and facilitate 

harvesting. If left to grow without cutting 

the main trunk, the fast-growing tree will 

grow straight and tall producing leaves and 

pods only on the primary stem. To 

encourage the development of many 

branches and pods within easy reach from 

the ground, prune the apical growing shoot 

when the tree is 1.0-2.0 m high. Use a 

sharp cutting knife, machete, or pruning 

saw to make smooth cuts. New shoots will 

emerge from just below where the cut is 

made. Thereafter, cut the growing tips of 
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the branches so that the tree will become 

bushier. Another pruning strategy is to cut 

back each branch by 30 cm when it 

reaches 60 cm in length. This will produce 

a multi-branched shrub. 

Intercropping 

In intercropping, direct seeding can also be 

done, or transplantation of seedlings to         

        Intercropping with vegetables  

allow for flexibility in field planting (but 

this requires extra labour and cost in 

raising seedlings). Space plants 2–5 m 

apart between rows and plants. Care 

should be taken in order not to associate 

moringa with crops that tend to shade it as 

that will reduce Moringa growth. Choose 

crops that are adapted to alley cropping, 

such as shade-tolerant leafy vegetables, 

legumes and herbs. Good examples could 

be moringa-cowpea, moringa-cabbage 

associations. 

After cultivation 

Gap filling may be done within a month. 

Pinch off the seedlings when they are 

about 75 cm in height to facilitate more 

branching. Short duration vegetables like 

Cowpea, Bhendi and Tomato can be 

grown as intercrop. For perennial moringa, 

medium  

Manuring and irrigation 

A fertilizer dose of 45:15:30 g of NPK/pit 

may be applied 3 months after 

sowing.  Apply 45 g of N/pit after 6 

months when the crop is in bearing. 

Irrigate before sowing and on the 3rd day 

after sowing and subsequently at 10- 15 

days interval according to soil type. 

Crop protection: Pests of Moringa: 

Bud worm: Noorda moringae 

Symptoms of damage 

Larva bores into flower buds and causes 

shedding. 

Identification of pest  

Eggs  

Creamy oval eggs laid singly on flower 

buds,  

Larva 

Dirty brown with a prominent mid dorsal 

stripe, black head and prothoracic shield, 

Pupa 

Pupation takes place in earthen cocoon in 

the soil,  

Adult 

Forewings are dark brown in colour; Hind 

wings are white with brown border. 

Management 

Collect and destroy the flower and buds, 

Spray malathion 1 litre/hectare. 

Leaf cater pillar: Noorda blitealis 

Symptoms of damage 

Larva feeds on the leaflets reducing them 

into papery structures. 

Identification of pest 

Egg 

Creamy white oval eggs and laid in 

clusters on leaves,  

Larva 

Devoid of prothoracic shield,  

Adult 

Similar to N. moringae but bigger in size. 

Management 

Plough around trees to expose and kill 

pupae, Collect and destroy damaged buds 

along with caterpillar, Set up light trap @ 

1/ha., Spray insecticides like carbaryl 50 
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WP@ 1gm/lit or malathion 50 EC 2 ml/lit 

of water. 

Hairy caterpillar: Eupterote mollifera 

Symptoms of damage 

Larva seen in groups in tree trunks, Feed 

gregariously, Scraping the bark and 

gnawing foliage, Severe infestation leads 

to defoliation of the tree. 

Identification of pest 

Eggs 

Laid in clusters on leaves and tender stem, 

Larva 

Brownish in colour with densely hairy, 

Adult 

Large size moth with uniform light 

yellowish brown in colour. 

Management 

Collect and destroy egg masses and 

caterpillars, set up light trap @ 1/ha to 

attract and kill adults immediately after 

rain, Use burning torch to kill 

congregating larvae on the trunk, 

Spray FORS @ 25g/lit or carbaryl 50 WP 

@ 2g/lit. 

Pod fly: Gitona distigma 

Symptoms of damage 

Drying and splitting of fruits from tip, 

Oozing of gummy exudate from 

fruit.            

Identification of pest 

Egg 

Cigar shaped, laid in groups on the 

grooves of tender pods,  

Maggot 

Cream coloured maggot,  

Adult 

Yellowish fly with red eyes. 

Management 

Collect and destroy all the fallen and 

damaged fruits. Use attractants like 

citronella oil, eucalyptus oil, 

vinegar  (Acetic acid), dextrose or lactic 

acid Rake up the soil under the trees or 

plough the infested field to destroy 

puparia, Spray insecticides like 

Nimbecidine 3ml/lit during 50 % fruit set 

and 35 days late. 

Bark caterpillar: Indarbela tetraonis 

Symptoms of damage 

Zig-zag galleries and silken webbed 

masses comprising of chewed material and 

excreta of larva.  

Identification of pest 

Larva 

Long, stout and dirty brown in colour. 

Adult 

Pale brown moth. Forewings have brown 

spots and streaks, Hind wings are white in 

colour. 

Management 

Clean all webbed material, plug the holes 

with cotton wool soaked in fumigants like 

chloroform, formalin or petrol and seal it 

with mud. 

Ratoon crop 

Cut back the trees at 90 cm from ground 

level after the harvest is over. In another 4- 

5 months, plants will again come for 

harvest. Ratoon crops can be taken for 3 

years. Apply the fertilizer dose of 45:15:30 

g NPK/plant, within a week after cutting 

back along with 25 kg of FYM or compost 

every year.  

 
Moringa Ratoon 
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Harvesting 

Leaves can be harvested after plants grow 

1.5-2.0 m, which usually takes at least one 

year. Harvest leaves by snapping leaf 

stems from branches. Harvesting young 

shoot tips will promote development of 

side branches where cuts along the main 

branches are made. Allow plants to 

develop new shoots and branches before 

subsequent harvests. If plants are grown at 

Table 2:  Some useful ingredients 

in parts of the Moringa 

Ingredient Tree Part 

 Lignin/cellulose Stems 

 Alcohol Stems 

 Hormones Leaves 

 Bioflavanoid Leaves, flowers & 

stems 

 

Arachidic acid Seed and leaves 

 Oleic acid Seed and leaves 

 Linoleic acid Seed and leaves 

 Linolenic acid Seed 

 Pterygospermin Flowers 

 closer spacing and higher density, cut 

plants about 10–20 cm above ground. 

Older leaves will need to be stripped from 

their tough and wiry stems. These leaves 

are more suited to making dried leaf 

powder, since stems can be remove d 

during the sifting process. For fresh 

vegetables, tie harvested leaves in bundles 

and place them under shade to maintain 

freshness .Moringa leaves can easily lose 

moisture after harvesting, therefore, 

harvest early in the morning and se the 

same day, if possible. The leaflets can also 

be dried in the sun for a few hours and 

then stored for consumption during the 

hot-wet season, a time when minerals and 

vitamins are most lacking in diets. Flowers 

and pods are normally produced during the 

second year of growth. Harvest pods when 

they are young, tender, and green. They 

are eaten as green beans. Older pods are 

fibrous and develop a tough shell, but their 

pulp and immature seeds remain edible 

until shortly before the ripening process 

begins. Immature seeds can be used in 

recipes similar to green peas. Fresh or 

dried flowers are used for making teas. 

Yield 

50 - 55 tonnes of pods/ha (220 

pods/tree/year). 

Collecting and storing ripe seeds 

Mature pods contain ripe seeds that are 

used for planting the next crop or for 

extracting oil. When producing seed for oil 

extraction allow the pods to dry and turn 

brown on the tree. Harvest pods before 

they split open and fall to the ground. 

Store seeds in well-ventilated sacks in a 

cool, dry, and shaded area. Seeds remain 

viable for planting for two years. 

Conclusion 

Despite the potential of Moringa, its 

production has remained limited due to 

lack of efficient cultivation practices, 

livestock damage, theft, seed supply, and 

marketing problems. It is of no doubt that 

Moringa may constitute great economic 

and strategic value to the smallholder 

growers of India, if they implement 

systematic tree management and 

marketing programmes. The current 

practices being used by the growers need 

to be altered in order to promote their 

production.  
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Introduction 

Plants role is considered very promising 

for the human development out of which, 

Jatropha curcas has recently been 

recognized as a viable source of oil for bio 

fuel industry. Keeping in view the 

importance of the species the purpose of 

this review is to provide information about 

the species. 

Description  

Range 

The plant can be grown under wide range 

of arid and semi-arid climatic conditions 

but unable to with stand during heavy 

frost. Its grows were rainfall 250 -1200 

mm, well drained soil with good aeration 

and it was well adapted to marginal soil 

even in arid and semi arid conditions and 

had low fertility and moisture demand  

(Katwal and Soni, 2003) 

Common name 

Jatropha is locally known as ‗Baigaba‘ and 

commonly known as Physic-nut, Ratanjyot  

(Gujarati), ‗Jamalghata‘ or ‗Kalaaranda‘ 

(Punjabi), ‗Jangaliarandi‘ (Hindi), 

‗Vanarand‘ or ‗Mogliarand‘ (Marathi) and 

‗Kaduoudala‘ or ‗Belikalli‘ (Kannada).  

History 

Jatropha curcas native to South America 

and belongs to Euphorbiaceae family, 

Jatropha has a great potential as energy 

crop. As a wild crop there was a little 

knowledge about the crop.  

Morphological Character 

It is morphologically diverse genus having 

more than 200 species, which are 

distributed chiefly in the seasonally dry 

tropical regions of America, Africa and 

India (Sujatha and Prabhakaran, 1997). It 

is a perennial shrub to small tree living up 

to 50 years with height 3 -4 m sometimes 

up to 6 m with numerous side branches 

that arise from its main stem (Patil and 

Singh, 1991). The Leaves are 10-15 cm 

long and 7-12 cm broad with pointed 

edges; flowers are yellowish green in loose 

panicles. The flowering occurs twice in a 

year i.e. in March-April and in September-

October. The ripe fruits are about 2-5 cm 

length and are yellow in colour. The seeds 

resemble with castor seed in shape and are 

about 1.8-2.0 cm long and shape is either 

ovoid or oblong and is covered in a dull 

brownish black capsule, Jatropha is a 

wildly growing hardy plant, in arid and 

semi-arid regions of the country on 

degraded soils having low fertility and 

moisture. It can thrives well on stony, 

gravelly or shallow and even on calcareous 

soils (Jones and Miller, 1992). It can be 

grown under wide range of arid and semi-

arid climatic conditions but cannot with 

stand during heavy frost. It can be 

cultivated successfully in the regions 

having scanty to heavy rainfall with annual 

rainfall ranges from 250 -1200 mm, well 

drained soil with good aeration and well 

adapted to marginal soil even in arid and 

semi - arid conditions and had low fertility 
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and moisture demand  ( Katwal and Soni , 

2003; FACT Foundation , 2006 ). Its water 

requirement is extremely low and it can 

stand long periods of drought by shedding 

most of its leaves to reduce transpiration 

loss. 

Uses 

Besides its use for production of bio-diesel 

the oil also can be used in soap preparation 

and cosmetics while seed cake can be used 

as bio – fertilizer, fuel briquettes and paper 

making (Kumari et al., 2010 ) .  The seed 

cake is also used for making biogas 

production (Staubmann et al., 1997) and 

oil as lubricant and hair growth stimulant . 

It is used for manufacturing of non or semi 

drying alkaloids and for varnishing after 

boiling Jatropha oil with iron oxide. 

(NOVOD Technical Booklet on Jatropha , 

2007 ) .  It can be used for medicinal 

purposes for curing dental problems , 

diabetes , tumors ( Girach et al. 1995 ; Luo 

– Meng et al., 2006 )  and also has 

antiparasitic and anti microbial activities ( 

Fagbenro et al., 1998 ; Thomas , 1989) . 

Conclusion 

Jatropha cutcas is one among many oil 

seeds that can be used to produce 

biodiesel. The markets of different 

products from this species have not been 

properly explored or quantified. It helps in 

meeting some of the needs for energy 

services for rural communities, it is 

considered as one of the most useful trees 

as ethnomedicinal and industrial purpose 

and also creating avenues for greater 

employment. 
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Abstract 

Biotechnology provides important tools 

for the sustainable development of 

agriculture, fisheries and forestry and can 

be of significant help in meeting an 

indispensable part in the rise of human 

civilization. Biotechnologies in 

agroforestry have been dominated by the 

continuing controversy surrounding 

genetic engineering, Somatic 

embryogenesis, Germplasm preservation, 

biodiversity and micropropagation. 

Modern biotechnology in agroforestry 

represents unique applications of science 

that can be used for the betterment of 

society through development of crops with 

improved nutritional quality, resistance to 

pests and diseases, and reduced cost of 

production to ensure the food security. 

Introduction 
The world population now is 6.7 billion 

and is predicted to reach 9 billion by 2050 

(Von Braun, 2010). Such a rapid growing 

population has tremendously increased the 

challenge for food security. It has been 

shown that the natural forests of the world 

do not have the capacity to sustainably 

meet the current demand for timber and for 

fuel wood (Fenning and Gershenzon 

2002). Obviously, it is impossible for 

traditional agriculture to ensure the food 

security, while agroforestry biotechnology 

offers considerable potential to realize this 

goal. Agroforestry tree improvement 

intends to identify and improve several 

important trees attributes, like growth 

rates, disease and pest resistance and 

adaptability, tree form, e.g. straightness, 

branch number and size, wood fiber 

quality, specific wood, paper or 

environmental remediation applications 

can be a possibility. Rapidly increasing 

knowledge on nutrition, medicine, and 

plant biotechnology has dramatically 

changed the concepts about food, health 

and agriculture, and brought in a 

revolution on them. Applications of 

biotechnologies to complement classical 

tree improvement processes must be 

designed to assure adequate genetic 

diversity and counteract the negative 

effects of future selection pressures 

exerted by changing pest populations and 

physical environments. Technologies in 

molecular biology and tissue culture could 

play an increasing role in the choice of 

genotypes for successful establishment of 

plantation and agroforestry practices. 

Research areas such as micropropagation, 

somatic embryogenesis, genetic 

engineering market aided selection and 

molecular diagnostics are merging with 

traditional forestry to help identity and 

produce better suited trees for plantations 

and agroforestry (Nandwani et al., 2005; 

Rathore et al., 2007; Vikas Kumar et al., 

2015a, b). Only limited studies are 

available on the role of biotechnology in 

plantation forests (Fenning and 

Gershanzon, 2002), economic benefits 
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resulting from the introduction of forest 

biotechnology (Sedjo, 2001), and 

ecological issues associated with the 

deployment of genetically modified forest 

tree species (Van Frankenhuyzen and 

Beardmore, 2004). Currently, agroforestry 

biotechnological research is limited by 

several factors. First, relatively few 

researchers are active in the field, yet there 

are hundreds of tree species that are useful 

for agroforestry. The multi-year generation 

time of agroforestry tree species and the 

current shortage of research positions in 

forest genetics also limit the available 

genetic information that is needed for 

further biological research. A combination 

of classical and molecular biological 

research could be used to improve pest and 

stress resistance of selected genotypes, 

modify structure and function and monitor 

pest of trees. Molecular biological research 

is limited by a lack of multi-generation, 

genetic pedigrees of agroforestry species. 

To help overcome these inherent 

difficulties, researchers have adopted 

model woody species on which to focus 

molecular biological research. 

Consequently, biotechnological research 

tends to focus on poplar (Populus spp.), 

Eucalyptus spp., Prosopis tamarungo, 

Tecomella undulate, Zizyphus maritiana 

and Phoenix dactylifera. As a model 

species for deciduous woody plants and 

loblolly pine (Pinus taeda L.) and radiata 

pine (Pinus radiata D. Don) as a model 

species for coniferous woody plants. 

Biotechnological approaches to 

agroforestry plants in tropics region have 

produced excellent results in 

micropropagation, e.g. Prosopis species 

and Tecomella undulata, production of 

useful metabolites, e.g., by Commiphora 

wightii, genomics and genetic markers, 

e.g. for P. cineraria, T. undulata, C. 

wightii, gene mapping, e.g. in P. 

dactylifera, and transformed plants, e.g. 

Tecomella undulate (Sharma et al., 2011). 

The important trees for agroforestry are 

Acacia nilotica, Acacia senegal, Capparis 

deciduas, Phoenix dactylifera, Prosopis 

cineraria, Salvadora oleoides, Salvadora 

persica, Tecomella undulata, and Zizyphus 

mauritiana. There is also a potential to 

utilize agroforestry to solve global 

problems like desertification and to 

conserve biodiversity (Vikas Kumar, 

2016). This merger of approaches as well 

as continued technological development 

could accelerate the production and 

selection of suitable tree genetypes for 

forestry. Therefore, serious efforts are 

needed to develop technology for 

agroforestry plants like tissue culture 

technique, wonderful for multiplication of 

millions of plants from a single mother 

plant (Raj Bhansali, 2010).  

Consequently, understanding of the 

ecophysiological aspects of forests and 

agroforestry is vital for setting better 

management guidelines, because it 

provides opportunities for intercropping 

components with management adaptation 

to the environment. At presently, large tree 

plantations of multipurpose agroforestry 

tree species have been made to improve 

the shortage of fruits, shade, timber, 

fuelwood and fauna protection (Singh, 

1994; Pasiecznik et al., 2001; Raj 

Bhanasali, 2010). This information will be 

helpful in deciding further conservation 

and micropropagation of useful plants, 

produce bioactive molecules and 

ameliorate the plant utilizing 

biotechnological methods such as 

regeneration, production of useful 

metabolites, transgenic development, 

disease resistance, genomic analysis and 

nitrogen fixation have been presented 



Van Sangyan                               Vol. 2, No. 12,                           Issue: December, 2015 

 Published by Tropical Forest Research Institute, Jabalpur, MP, India  28 
 

about the plants of agroforestry.  

Agroforestry systems in India include trees 

in farms, community forestry, and a 

variety of local forest management and 

ethnoforestry practices (Vikas Kumar and 

Bimal, 2014; Vikas Kumar et al., 2014a,b; 

Vikas Kumar and Mano, 2015; Vikas 

Kumar, 2015a,b,c,d). Overall India is 

estimated to have between 14,224 million 

and 24,602 76 million trees outside forests, 

spread over an equivalent area of 17 

million 77 hectares, supplying 49% of the 

201 million tones of fuel wood and 48% of  

the 64 million m3 of timber consumed 

annually by the country (Rai and 

Chakrabarti 2001; Pandey 2007).  

Recent developments in plant science, 

allow scientists to modify DNA, to 

enhance plant‘s tolerance against pest and 

diseases, and to increase yield and improve 

quality and nutritional value of plant 

products. It has a wide range of possible 

applications in agriculture, food 

biotechnology, medicine, environment and 

industry (Ramawat and Goyal 2008; Arora 

et al. 2010). Adequate research facilities, 

technical information system and funding 

are key elements need to be added for 

effective and realistic productive output of 

this technology in agroforestry in 

developing country. The biotechnology 

provides an opportunity to convert 

bioresources into economic wealth. A 

number of biotechnology and molecular 

tools are now being introduced into 

agroforestry research and improvement 

programmes which have a direct, bearing a 

lively hood improvement. Because such 

developments require multidisciplinary 

interactions, biotechnological methods are 

beginning to be utilized in several different 

areas. We discuss the main features of 

these known biotechnologies application 

separately, and we evaluate the 

characteristics which may better role in 

agroforestry. 

Somatic Embryogenesis 

Somatic embryogenesis is the production 

of embryo like structures from somatic 

cells without gametes fusion. The special 

interests for agroforestry are the use of 

somatic embryos as synthetic seeds via 

matrix coating or encapsulation of somatic 

embryos and their scale up production in 

bioreactors in which extensive 

multiplication can be achieved for 

commercialization. However, Somatic 

embryogenesis has other practical 

applications in agroforestry, including crop 

improvement. Somatic embryogenesis can 

be used in the regeneration of genetically 

transformed plants, polyploid plants, or 

somatic hybrids. Moreover, promising 

results indicate the possibility to use 

somatic embryogenesis in cell selection 

programs and germplasm cryopreservation 

(Vicient and Martinez, 1998). Somatic 

embryogenesis has been reported in many 

agroforestry tree species such as 

Commiphora wightii, Azadirachta indica, 

Acacia nilotica, Zizyphus mauritiana and 

Eucaluptus camalensis (Kumar et al., 

2003; Muralidhaaran and Kalarackal, 

2004; Nandwani et al., 2005). 

Germplasm preservation 

Ex-situ germplasm collections have 

increased enormously in number and size 

over the last three to four decades as a 

result of global efforts to conserve plant 

genetic resources for food and agriculture. 

The large sizes of many of these 

collections, either individually or 

collectively for a given species complicate 

the characterisation, evaluation, utilisation 

and maintenance of the conserved 

germplasm. The approach of forming core 

collections was introduced to increase the 

efficiency of characterisation and 
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utilisation of collections stored in the 

genebanks, while preserving as much as 

possible the genetic diversity of the entire 

collection. Genetic diversity in primitive 

cultivars and wild relatives of crop plants 

constitute an invaluable gene pool for 

future breeding programme. Conservation 

strategies range from preservation of 

germplasm in cloned DNA sequences and 

genomic libraries, through storing genetic 

samples as tissue cultures, seeds, seedling 

and clonal plantations. An important phase 

of the conservation process is to evaluate 

the germplasm being protected in natural 

forest, plantations, tissue culture or DNA.  

Biodiversity 

Biodiversity (Short form for biological 

diversity) is often used as a synonym for 

species diversity. The importance of 

maintaining biodiversity in sustaining food 

production and protecting human and 

ecosystem health is now universally 

recognized, and land use systems that 

promote biodiversity are considered to be 

quite desirable from that perspective 

(Vikas Kumar, 2015b). A key component 

determining the quality and the quantity of 

ecosystem services is considered to be the 

biodiversity present within a given 

ecosystem. Among the key beneficial 

effects of both short-rotation coppice 

(SRC) and agroforestry on intensively 

managed agricultural land is an increase of 

biodiversity (e.g. Fry and Slater 2009; 

Quinkenstein et al. 2009; Reeg et al. 2009; 

Schulz et al. 2009; Mosquera-Losada et al. 

2011; Baum et al. 2012; Kaonga, 2012). 

Therefore, it is likely that agroforestry will 

also provide increased biodiversity (Vikas 

Kumar, 2016). Furthermore, it is likely 

that agroforestry will also constitute key 

elements of the ‗green network‘ which will 

connect natural features of the landscape 

in intensive agricultural land, in order to 

facilitate the movement of animals 

(Rigueiro-Rodríguez et al. 2009). The 

species diversity in agroforestry primary 

depends on climate, altitude, 

socioeconomic and cultural factors, and 

nearness to markets. The diversity and 

density of generally increase with rainfall 

and elevation (Rao and Rajeswara Rao, 

2006) as well as landuse patter system. 

Data collected on the management of 

naturally growing species in homegardens 

of Kerala (Chandrashekara and Baiju, 

2010) has revealed that about 65% - 83% 

of total number of such species in mixed 

species homegardens and only 20%-30% 

in single species dominant homegardens 

are managed. In addition, about 44% to 

77% of total number of naturally growing 

species is put under some uses. Recently, 

Ajeesh et al. (2015) presented evidence 

that subsistence farmers have domesticated 

locally popular indigenous fruits 

(Anacardium occidentale, Cocos nucifera 

and Garcinia gummi) and trees (Ailanthus 

triphysa, Hevea braziliensis, Swietenia 

macrophylla and Tectona grandis) in 

Neyyatinkara Municipality area, 

Trivandrum and the average tree density of 

small, medium and large classes was 147, 

165 and 76 and number of species per 

homegardens was 24, 48 and 94 

respectively in Kerala. Moreover, the 

systems ensure maximum utilization of 

land and higher returns because of 

diversified products in comparison to sole 

cropping. The land is not increasing as it is 

decreasing day by day and hence 

agroforestry system can play a significant 

role to ensure food security, at the same 

time can bring degradable land under 

proper management technique. 

Current concerns regarding climate change 

and biodiversity conservation have led to 

suggestions that the harvesting pressure on 
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forest stands could be decreased by 

implementing plantation forestry and 

agroforestry on agricultural and marginal 

lands using a wide range of native timber 

tree species more adapted to very specific 

local site conditions (Hall et al. 2011). For 

this innovative approach, agrtoforestry 

would seem to be most suitable because 

they can combine efficient use of site 

resources with the benefit of multiple 

products in varying rotations.  
Micropropagation 

Micropropagation also provides an 

alternative approach of cloning which has 

vast potential in forestry science and is 

playing a key role in commercial 

application for quick multiplication of 

plantation and fruit crops (Raj Bhansali, 

2005; Raj Bhansali, 2010). The basic 

 
Fig.1:   Plant improvement through tissue  

culture technology 

concept of the plant body can be dissected 

into smaller part termed as ―explants‖ and 

any explants can be developed into a 

whole plant.  Tissue culture is a process 

that involves exposing plant tissue to a 

specific regimen of nutrients, hormones, 

and lights under sterile, in vitro conditions 

to produce many new plants, each a clone 

of the original mother plant, over a very 

short period of time (Vikas Kumar et al., 

2015b) (Figure 1). The forest vegetation, 

especially agroforestry species such as 

Prosopis cineraria, P. tamarugo, 

Tecomella undulate, Salvadora oleoides, 

Saalvadora persica, Acacia nilitica and A. 

senegal all are well adapted show high 

endemism and need to be conserved and 

improved (Beck and Dunlop, 2001; 

Nandwani et al., 2005; Khalafalla and 

Dattalla, 2008; Kumar and Sigh, 2009; Raj 

Bhansaali, 2010). Several species has 

developed by micropropagation by 

selected seeds, buds and roots by various 

workers such as prosopis cineraria (Raj 

Bhansaali, 2005; Kumar and Sigh, 2009 ), 

date palm (Raj Bhansali, 2010). The plants 

like Dalbergia, Prosopis, Eucalyptus, 

Azadirachta and Tectona can be 

successfully micropropagated either 

through multiple shoot induction or 

somatic embryogenesis (Nandwani et al., 

2005). Micropropagation is suitable for the 

rapid and large-scale clonal multiplication 

of elite germplasm (Figure 2). 

Fig. 2: In vitro plant regeneration and  

establishment of Tectona grandis:  

Browning in axillary bud culture of 

teak; B. Bacterial Contamination in 

axillary bud culture of teak; C. 

Fungal Contamination in axillary 

bud culture of teak; D. Callus 

growth in axillary bud culture of 

teak; and E. various stages of bud 

growth in axillary bud culture of 

teak. 
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Genetic engineering 

Genetic engineering techniques allow a 

specific gene from any species to be 

transferred to an individual tree species 

using various methods, including bacterial 

vector or 'gene gun' methods (Manders et 

al., 1992; Jouanin et al., 1993). Since then 

progress has been slow but steady and has 

witnessed many new inventions and 

techniques over past decade, which have 

been reviewed extensively (Merkle and 

Dean, 2000; Pena & Seguin, 2001; 

Herschbach and Kopriva, 2002; Diouf, 

2003; Gallardo et al. 2003; Gartland et al. 

2003). The main theme to attempt genetic 

transformation in trees is the improvement 

of productivity and quality. The potential 

of production of trees with novel traits is 

one of the most distinct benefits of genetic 

transformation. The idea of using several 

dozen species, most of which belong to the 

genera Eucalyptus, Pinus, Picea, Populus, 

and Rubber for molecular farming of 

desired products is also gaining 

momentum. New developments are also 

taking place in designing better approaches 

to access new and useful genetic variation 

in collections, namely, allele mining and 

association genetics. Allele mining focuses 

on the detection of allelic variation in 

important genes and/or traits within a 

germplasm collection (Simko et al., 

2004b). If the targeted DNA (either a gene 

of known function or a given sequence) is 

known, then the allelic variation (usually 

point mutations) in a collection can be 

identified using methods developed for the 

purpose. Association studies of artificial 

progenies are an alternative to segregation 

analysis for identifying useful genes by 

correlation of molecular markers and a 

specific phenotype (Gebhardt et al., 2004). 

Association studies can be performed on a 

germplasm collection and also on other 

materials as long as significant linkage 

disequilibrium (LD) exists, for example, 

breeding materials. It may be especially 

useful for those crops where appropriate 

populations for genetic analysis cannot be 

obtained or their production is too time-

consuming (Simko et al., 2004a). It is also 

useful for those crops for which sequence 

information does not exist and is unlikely 

to be available soon. 

Future trends 

Agroforestry requires multi disciplinary 

approach to biotechnology for 

amelioration of plants and offer the 

opportunities to enhance research in 

agriculture and forestry. Traditional 

improvement programs will also continue 

to provide the basis for future 

biotechnological developments by 

providing tree genotypes with a known 

genetic background along with breeding 

and growth (progeny trial) records. 

Germplasm in collections can undergo 

structural molecular characterization, i.e. 

based on the building blocks of the DNA 

sequence, and functional molecular 

characterization, i.e. based on the 

identification of genes and their functions. 

Such characterization permits access to the 

raw materials; the genes; for nearly all the 

objectives of today's and tomorrow are 

breeding programmes. Specialized 

research in all aspects of forest biology, 

including research at the molecular 

biology level, is required before the unique 

features and ecological interactions of 

woody plants are fully understood. Such 

information is essential to efficiently select 

and provide the right genotypes for the 

specific sites and purposes in agroforestry. 

Most of those known were discovered, 

increase the productivity of crops, 

primarily by reducing the costs of 

production by decreasing the needs for 
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inputs of pesticides, give better rotations to 

conserve natural resources, improved the 

agricultural production, by developing 

varieties having resistance against biotic 

and abiotic stresses. Production of diseases 

free plants with improved nutritional value 

has proven the role of biotechnology in 

agroforestry. In addition, molecular 

diagnostic monitoring of pest populations 

will increasingly facilitate integrated pest 

management systems. In the future, 

biotechnology in agroforestry research 

should provide more opportunities to 

incorporate innovative technologies from 

other areas of biological research.  
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i;kZoj.k laj{k.k esa ekuoh; izca/ku dh Hkwfedk 
 

डॉ. सविता मसीह एिं डॉ. सीमा भास्कर 

शासकीय स्नातकोर्त्तर महाविद्यालय, वसिनी (म.प्र.)   

 

i;kZoj.k laj{k.k orZeku ;qx dh lcls cM+h 

vko';drk gSA i;kZoj.k :ih leL;k,a 

pkgs izkd`frd gksa ;k ekuotfur izca/ku dh 

n`f"V ls {kf.kd iz;klksa ls bldk lek/kku 

laHko ugha gSA i;kZoj.k izca/ku dh nwjxkeh 

;kstuk etcwr psrkouh ra= dsanz ,oa jkT; 

ljdkjksa ds chp vPNk rkyesy] izf'k{k.k 

dks mPpLrjh; lqfo/kkvksa ds dsanzksa dk 

fodkl vfuok;Z gSA ns'k&fons'kksa esa gksus 

okys 'kks/k] fopkj xksf"B;k¡] ns'k eas i;kZoj.k 

f'k{kk dh tkx:d psruk fodflr djuk 

lkFk gh vke ukxfjd ,oa fofHkUu Lo;alsoh 

laxBuksa vkSj lkekftd vkfFkZd laLFkkvksa 

dks Hkh i;kZoj.k izca/ku dh fo'ks"kKrk ls 

tksM+uk pkfg, rkfd os i;kZoj.k laj{k.k ds 

fy, O;kid ekuoh; izca/ku dh Hkwfedk 

lqfuf'pr dj ldsaA  

संकेत शब्द 

i;kZoj.k laj{k.k Lo:i ,oa izca/ku]  

i;kZoj.k izca/ku ds fofo/k lanHkZ] fodkl 

,oa izkd`frd vkinkvksa dk izca/ku] i;kZoj.k 

laj{k.k esa f'k{kk dh Hkwfedk] i;kZoj.k 

laj{k.k ekuoh; izca/ku dh HkwfedkA 

izLrqr 'kks/k vkys[k dk mís'; 
i;kZoj.k laj{k.k esa ekuoh; izca/ku dh 

izfØ;kRed tckonsgh ds lkFk xq.kkRed 

ifjorZu ykuk] bl ifjorZu dks yf{kr 

djuk gh 'kks/k dk mn~ns'; gSA  

'kks/k izfof/k ds varxZr f}rh;d ,oa 

izkFkfed lzksrksa ls rF; ladyu] lS)kafrd 

O;kogkfjd /kjkry ij i;kZoj.k laj{k.k ds 

{ks=ksa dks fo'ysf"kr dj ekuoh; izca/ku ds 

;ksxnku dks Li"V fd;k x;k gSA   

'kks/k izdYiuk 
i;kZoj.k laj{k.k ds fofo/k ifjn`'; gSa] 

lwpukxr vk;ke dh leh{kk] ekuoh; 

izca/ku dh Hkwfedk] nkf;Ro vkSj pqukSfr;ka 

vkfn fcanqvksa ij ldkjkRed foe'kZ izkIr 

djukA i;kZoj.k laj{k.k esa ekuoh; izca/ku 

dh vko';d mikns;rk ,oa izHkkfork Lrj 

ds vuqHkkfod fo'ys"k.k dk iz;kl djukA  

i;kZoj.k laj{k.k Lo:i ,oa izca/ku  
orZeku fo'o ekuo leqnk; ds le{k 

vlarqfyr i;kZoj.k i`Foh ij thou ds 

vfLrRo ds fy, ,d xaHkhj pqukSrh ,oa 

fpark dk fo"k; cu x;k gSA thoksa dh 

vuqfØ;kvksa dks izHkkfor djus okyh leLr 

ifjfLFkfr;ksa dk lfEefyr ;ksx gS 

i;kZoj.kA bu ifjfLFkfr;ksa ds vusd dkjd 

gSa&HkkSfrd] jlk;fud] tSfod ,oa 

lkekftdA izd`fr esa izR;sd inkFkZ 

tho&tarq dk viuk vfLrRo gS] iz;kstu gS 

,oa izd`fr dh O;oLFkk esa mldk cgqr cM+k 

;ksxnku gSA izd`fr vius lkjs ?kVdks ds 

chp larqyu cuk, j[krh gS ,oa mu lc ds 

chp var% layXurk gksrh gS ftlls i;kZoj.k 

larqfyr jgrk gSA ^^twu 1972 LVkWd gkse 

dkWUQzsUl rFkk 1992 fj;ksfM tsusjks ¼czkthy½ 

esa 119 ns'kksa ds izfrfuf/k us Hkh c<+rs 

i;kZoj.k vlarqyu ij xaHkhj fpark trkbZ 

gSA la;qDr jk"Vª }kjk 1996 dkWUQzsUl esa 

?kVrs Fky Hkkx] c<+rs 'kgjhdj.k ,oa 

vkS|ksfxdj.k ij fpark O;Dr djrs gq, 

dgk x;k gS fd ouksa dh dVkbZ ,oa Hkouksa 

ds fuekZ.k dk ;gh Øe jgk rks vkus okys 

fnuksa esa iwjh i`Foh dadzhV ds egyks esa 
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rcnhy gks tk;sxhA foxr o"kksZa esa Xykscy 

okfeZax ds [krjksa rFkk ekSleh; ifjorZuksa dks 

/;ku esa j[krs gq, vesfjdk] phu] Hkkjr 

vkfn fodflr ,oa fodkl'khy ns'kksa ds 

izfrfuf/k;ksa us ok;q iznw"kdksa ds mRltZu dh 

nj de djus ds lq>ko dks ekU; fd;k ,oa 

larqfyr i;kZoj.k gsrq lHkh jk"Vªksa ds 

lefUor iz;kl dh vihy dhA** 1- 

i;kZoj.k laj{k.k bruk fo'kn ,oa xaHkhj gS 

fd bldk izca/ku ,d lezx i;kZoj.k uhfr] 

tu&tkx`fr ,oa i;kZoj.k lqj{kk Økafr ds 

fcuk laHko ugha gSA ubZ lnh ds izkjafHkd 

nkSj esa i;kZoj.k vlarqyu ds QyLo:i 

gekjs le{k ToyUr  leL;k] Xykscy 

okfeZax] ekSleh; ifjorZu] vkstksu Nrjh esa 

c<+rs lqjkx] Hkwdai] HkwL[kyu] pØokrh 

rwQku] ?kVrs tyLrj o is;ty dk vHkko 

rFkk tye`nk] /ofu] ok;q iznw"k.k }kjk 

thou dks lekIr dj nsus okys [krjksa dk 

tky gS ftlds izca/ku ds fy, ekuo us 

foosd ls dke ysrs gq, varjkZ"Vªh; i;kZoj.k 

uhfr ds lkFk&lkFk jk"Vªh; o {ks=h; 

i;kZoj.k uhfr dks c<+kok fn;k gSA ubZ lnh 

dh ekax gS fd vkfFkZd mnkjhdj.k ds nkSj 

esa i;kZoj.k laj{k.k dks /;ku esa j[kdj 

fo'o n`f"V ds lgkjs ,d u, vkfFkZd] 

lkekftd] jktuSfrd fodkl iFk dks 

iz'kLr fd;k tk,A  

i;kZoj.k izca/ku ds fofo/k lanHkZ  
ns'k&fons'k ds lHkh izeq[k 'kgj fdlh u 

fdlh i;kZoj.k leL;k ls xzLr gSaA Hk;adj 

ck<+] lw[kk] Hkwdai] lwukeh] pØokr] leqnzh 

rwQku] ekSle esa gks jgk cnyko vkfn 

i;kZoj.k izca/ku ds fofo/k lanHkZ gSaA  

i;kZoj.k ds eq[; ?kVd lw;Z] leqnz] ty] 

LFky] e`nk] [kfut] ikni] tho&txr] 

euq"; vkfn dk lajf{kr :i i;kZoj.k 

laj{k.k dh vksj ladsr djrk gSA  

^^lu~ 1979 esa tsusok esa igys tyok;q 

lEesyu esa tyok;q ifjorZu ij xaHkhjrk ls 

ppkZ gqbZA blds i'pkr~ 1980 esa 

vkLVªsfy;k esa la;qDr jk"Vª i;kZoj.k 

dk;ZØe o fo'o ekSle foKku laxBu dh 

cSBd esa tyok;q ifjorZu dks varjkZ"Vªh; 

leL;k ?kksf"kr fd;k x;kA la;qDr jk"Vª 

la?k dh tyok;q ifjorZu vkSj ekuo 

LokLF; ij [krjk vkSj lek/kku fjiksVZ ds 

vuqlkj Xykscy okfeZax ds nq"ifj.kke ds 

dkj.k yk[kksa yksx vdky e`R;q ds f'kdkj 

gksaxs] iznwf"kr ikuh fo"kkDr [kkn~; inkFkksZa 

dh ckr crkbZ x;hA lu~ 1997 esa D;ksVks 

¼tkiku½ esa xzhu gkml xSlksa ds iznw"k.k dks 

de djus ds fy, 34 vkS|ksfxd ns'kksa 

lfgr 141 fodflr ,oa fodkl'khy ns'kksa 

us ,d lkewfgd le>kSrs ij gLrk{kj fd, 

ftlesa lHkh ns'kksa dks dkcZu MkWbZ vkDlkbM  

rFkk 05 vU; uqdlkunk;d xSlksa ds 

mRltZu ij vadq'k yxkuk Fkk] tks 

i;kZoj.k dks xeZ dj jgh gSaA** 2- bl 

laca/k esa varjkZ"Vªh; Lrj ij vkstksu ijr 

ds laj{k.k ds fy, ekWfVª;y rFkk fo;uk 

laf/k dks iwjh rjg ls ykxw djus rFkk 

Dyksjks&¶yksjks&dkcZu o vU; xSlksa dk 

mRiknu o iz;ksx can djus dh ckr dgh 

x;hA ;fn orZeku esa vkt bl ij fu.kZ; 

gksrk gS rks 2075 rd bldk izHkko ns[kk 

tk ldrk gSA  

fodkl ,oa izkd`frd vkinkvksa dk 
izca/ku  
fodkl cuke izkd`frd vkink] foink,a 

euq"; ds fy, psrkouh ysdj vkrh gS fd 

og viuh uSfrd] izkd`frd e;kZnkvksa dh 

lhek esa jgsaA tc e;kZnk,a lkewfgd :i ls 

VwVrh&fc[kjrh gS rks izd`fr viuh izpa.M 

'kfDr;ksa ls fu;af=r djrh gSaA izd`fr ,oa 

i;kZoj.k viuh dher ij fodkl dks lnSo 
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pqukSrh nsrs jgs gSaA ftlls ekuo thou 

lh/kk izHkkfor gksrk gSA ^^Qjojh 2004 esa 

ubZ fnYyh esa vk;ksftr oYMZ dkWUQzsUl 

vkWQ uspqjy fMtkLVj eSustesUV ftlesa 

lkrksa egk}hi ds lSdM+ks izfrHkkfx;ksa us Hkkx 

fy;kA bl dk;Z ;kstuk esa vkink fu;a=.k 

gsrq vusd ;kstukvksa dks rS;kj fd;k x;k 

FkkA** 3- ljdkj us dqN vkinkvksa dks 

fpfUgr fd;k gSA izHkkoh vkink izca/ku dh 

lQyrk dk vk/kkj gks ldrk gSA ftUgsa 

rhu Hkkxksa eas foHkDr dj ldrs gSa& 

1-vkink iwoZ izca/ku] 2- vkink ds le; 

izca/ku] 3- vkink ds ckn izca/kuA vkink 

iwoZ izca/ku tu&tkx:drk dk lcls 

egRoiw.kZ fcanq gSA ltxrk dh laLd`fr 

lekt esa bl rjg dh laLd`fr dk fodkl 

djuk ftlesa vkink rS;kjh ,oa ;kstuk ls 

lHkh ifjfpr gksa blds fy, vkink izca/ku 

fo"k; dks ikB~;Øe esa lfEefyr djuk 

f'k{kdksa dk izf'k{k.k ,oa fo"k; esa vkink 

izca/ku dk ikB tksM+dj iwjs lekt dks 

vkink izca/ku gsrq rS;kj fd;k tk ldsA 

izf'k{k.k] fdV] fdrkcsa] lhMh vkfn miyC/k 

djk;h tk,aA izca/ku ls lacaf/kr dk;ZØe 

,oa fo"k; bysDVªkWfud fizaV ehfM;k ij 

izpkfjr ,oa izlkfjr fd, tk,aA  

vkink ds le; izca/ku  
vkink dqN lsds.Mksa] feUVksa ;k ?kaVksa dh gks 

ldrh gSA vkink ds le; mfpr izca/ku 

jgrs ;fn le; jgrs fd, tk, rks fuf'pr 

gh blds izHkko dks de fd;k tk ldrk 

gSA vkink ds le; izzca/ku fuEukuqlkj 

fd;k tk ldrk gS&Rofjr dk;Zokgh djrs 

gq, tulapkj ek/;e ds mi;ksx ls lwpuk,a 

rRdky izlkfjr dh tkuk pkfg,A lwpuk 

vkink iwoZ lwpuk dsanz dh Hkwfedk blesa 

lokZf/kd egRoiw.kZ gksrh gSA iqu% vkink dh 

rhozrk] Hk;kogrk] izHkkfork {ks=] izHkkfork 

izca/ku gsrq vko';d fpfdRlk lqfo/kk,a] 

;a=&midj.k] jkgr&cpko dehZ dh 

miyC/krk gsrq lwpuk vkfn ehfM;k lzksrksa ls 

igqapuk vkfn ekuoh; izca/ku dh fo'ks"krk 

gSA  

vkink ds ckn izca/ku  
Hkwdai pØokrh ck<+] igkM+ dk /kluk] cQZ 

dh pksVh VwVuk vkfn dgj VwVus ds ckn 

blds izHkko ls izHkkforksa dks jkgr 

cpko&jkgr lkexzh ,oa ukxfjdksa dk 

fodsfUnzdj.k] rkRdkfyd fu;af=r jkgr ,oa 

mipkj iwjs vkink izca/ku dh uhao gSA 

vkink ds ckn izca/ku dks fuEukuqlkj fd;k 

tk ldrk gSA jkgr dk lwpuk ds vk/kkj 

ij izHkkfor {ks= esa vko';d midj.k] 

bathfu;j] jkgr lkexzh] fpfdRld ,oa 

midj.k vkfn vU; lqfo/kk,a ;q) Lrj 

igqapuk pkfg,A ,u-th-vks- v/kZljdkjh 

laLFkkvksa dk Hkh lg;ksx ysuk pkfg,A vke 

tu ekul esa xks"Bh] dk;Z'kkyk] izf'k{k.k 

vkfn ds ek/;e ls izpkj&izlkj dj vkink 

dk lkeuk dj laLd`fr dk fodkl djuk 

gSA vkinkvksa&foinkvksa vkSj foHkh"kdk dk 

lexz lek/kku vkSj izca/ku ekuo ds }kjk 

fufgr gSA  

i;kZoj.k laj{k.k esa ekuo f'k{kk dh 
Hkwfedk 
i;kZoj.k laj{k.k] j[k&j[kko rFkk lq/kkj ds 

ckjs esa lkspus o le>us dk volj iznku 

djrh gSA orZeku ;qx esa i;kZoj.k dh f'k{kk 

egRoiw.kZ vko';drk gSA ^^U;wthyS.M ds 

i;kZoj.k dsanz dh ifjHkk"kk 1981 ds vuqlkj 

i;kZoj.k f'k{kk dk mís'; bl izdkj lekt 

dh jpuk djuk gS tks fd i;kZoj.k rFkk 

mldh leL;kvksa ls Kku lEiUu gksdj 

mUgsa gy djus ds fy, izsfjr gks ldsaA** 4- 

izpkuh le; ds Hkkjr esa euhf"k;ksa us 

i;kZoj.k f'k{kk dks /keZ] vkpj.k ,oa 
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lkekftd ijEijk ls tksM+dj lkoZHkkSfed 

:i fn;kA fodkl'khy ns'kksa esa i;kZoj.kh; 

ekuo f'k{kk dks fuEu mís'; fu/kkZfjr fd, 

x, gSa&1- jk"Vª dh fojklr dks lqjf{kr 

j[kuk] 2- i;kZoj.k ds izfr tkx:drk ,oa 

mlds lajf{kr djus ds iz;kl djuk] 3- 

i;kZoj.k ds lkekftd] lkaLd`frd] 

izkd`frd okrkoj.k dk Kku djkukA ^^ekpZ 

1983 esa fnYyh esa vk;ksftr 

f'k{kd&izf'k{kd dk;Zxks"Bh Qjojh 1985 esa 

i;kZoj.kh; ikB~;dzeksa ds fuekZ.k 

f'k{kd&izf'k{kd rFkk f'k{kdksa funsZ'kdksa ds 

fy, vk;ksftr ijke'kZ cSBd vizSy 1987 esa 

,f'k;k {ks= ds fy, vk;ksftr xks"Bh Qjojh 

1979 esa fnYyh esa vk;ksftr varj{ks=h; 

izf'k{k.k dk;Zdze i;kZoj.k f'k{kk gsrq fd, 

x, egRoiw.kZ dk;Zdze gSaA bu laxksf"B;ksa 

,oa lEesyuks ds funsZ'kkuqlkj dsanzh; ,oa 

jkT; ljdkjsa] vkSipkfjd ,oa vukSipkfjd 

f'k{kk esa i;kZoj.kh; f'k{kk dks izeq[krk nsus 

yxh gSA** 5- i;kZoj.k ds izfr tkx:drk 

fo|ky;ksa] egkfo|ky;ksa ds f'k{kdksa dk ,d 

vax gksuk pkfg,A bls f'k{kk dh iwjh 

izfdz;k esa lekfgr djus dk iz;kl gks jgk 

gSA i;kZoj.k f'k{k.k ds varxZr izd`fr ds 

miknkuksa tSfod ,oa vtSfod dh uSlfxZd 

xq.koRrk ls lekt dks ifjfpr djk;k 

tk,A  

Hkkjr esa 1972 ls gh i;kZoj.k {ks= 

;kstukc) rjhds ls dk;Z izkjaHk gqvkA dsanz 

esa Lora= :i ls i;kZoj.k foHkkx dh 

LFkkiuk 1980 esa dh xbZA 1982 esa ukSjksoh 

esa ekuo i;kZoj.k lEesyu dk vk;kstu 

gqvk tgka fo'ks"k pkVZj tkjh fd, x, ftls 

ukSjksoh ?kks"k.kk i= ds uke ls tkuk tkrk 

gSA 1992 esa fj;ks dkWUQzsUl czkthy esa 

i;kZoj.k izca/ku] f'k{kk lq/kkj dk;ZØe ij 

tksj fn;k x;kA jk"Vªh; f'k{kk uhfr ds 

vuqlkj i;kZoj.k ds izfr tkx:drk dh 

vkjs /;ku fn;k x;kA blh vk/kkj ij ;w-

,u-bZ-ih- rFkk ;wusLdks us feydj 1975 ls 

,d varjkZ"Vªh; i;kZoj.k f'k{kk dh 

vko';drk ij cy fn;kA  

i;kZoj.k laj{k.k esa ekuoh; izca/ku dh 
Hkwfedk  
i;kZoj.k laj{k.k esa ekuoh; iz;kl tkjh gSaA 

i;kZoj.k izca/ku ra= bZ- ,e- ,l- 

¼Enviroment management system½ 

vPNs i;kZoj.k ls jk"Vª dh vkS|ksfxd 

laLFkku dh foRrh; fLFkfr lqn`<+ gksrh gSA 

vr% u, varjkZ"Vªh; bZ-,e-,l-] vkbZ-,l-vks- 

44001 ekin.M ds vuqlkj izk:i o 

fl)kar fuEufyf[kr gSa  

1- i;kZoj.k izca/ku ds vk/kkj ij vkS|ksfxd 

o vU; bdkbZ;ksa dh ojh;rk fuf'pr 

djukA 

2- iznw"k.k fu;a=.k cpko dh egRrk dks 

cy nsukA  

3- fofHkUu vkS|ksfxd bdkbZ;ksa rFkk mlls 

lacaf/kr bdkbZ;ksa ds chp mfpr rkyesy 

j[kukA 

4- i;kZoj.k laj{k.k ds fy, izca/kd o 

deZpkfj;ksa dh la[;k fuf'pr djukA 

blds vfrfjDr ekuoh; izca/ku dh Hkwfedk 

esa i;kZoj.k laj{k.k ds dqN mik; fuEu gS& 

tSo fofo/krk laj{k.k  
laj{k.k dh uhfr inkFkksZa dh izd`fr rFkk 

mldh fØ;kfof/k ij fuHkZj djrh gSA teZ 

Iykle dh laj{k.k dh nks fof/k;ka fodflr 

dh x;h gSa&1- bu lhVks 2- ,Dl ohV bu 

lhVksA ,Dl ohVksa laj{k.k dk mi;ksx 

ouLifrd m|ku] o`{k rFkk tho cSad esa 

fd;k tkrk gSA 15] 16 'knkCnh esa ;wjksi esa 

ouLifrd m|ku laj{k.k dh ,d fof/k gSA  

lalk/ku laj{k.k] fu;kstu ,oa izca/ku  
izkd`frd lalk/kuksa dk mi;ksx ekuo bl 
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izdkj ls djs fd lalk/kuksa dh de ek=k 

}kjk vf/kd ls vf/kd vko';drk dh iwfrZ 

gks ldsA ,slk djds lalk/kuksa dks yach 

vof/k rd lajf{kr j[kk tk ldrk gSA 

lalk/kuksa dk foosdiw.kZ mi;ksx ekuoh; 

izca/ku laj{k.k gSA blesa ns'k&dky ds Kku 

,oa izfof/k ds vuqlkj vf/kd n{krk vkSj 

nwjnf'kZrk dk izca/ku gSA  

i;kZoj.k larqyu  
i;kZoj.k dks larqfyr djus esa ou laj{k.k 

dh vge Hkwfedk gSA ou lqj{kk izca/ku ,oa 

lao/kZu ds dk;Z ou foHkkx }kjk fd, tk 

jgs gSaA  

ÅtkZ i;kZoj.k ,oa lEiks"k.kh; fodkl 
oLrqr% ekuo us lrr~ fodkl ds varxZr 

lekurk] ;ksxnku] ,oa y{; dh izkfIr 

O;kidrk U;kf;d lekurk] leUo; ,oa 

lkeUtL; lg;ksx ds }kjk blesa 

izkFkfedrk nsuk 'kq: dj fn;kA  

i;kZoj.k laj{k.k gsrq dkuwuh izko/kku 
ykxw djuk 
ekuo us i;kZoj.k laj{k.k ij /;ku nsuk 

'kq: dj fn;k gSA ns'k&fons'k esa etcwr 

dkuwuh O;oLFkk dks ykxw fd;k x;k gSA 

Hkkjrh; laln us 1977 esa 42osa lafo/kku 

la'kks/ku }kjk dsUnz rFkk jkT; ljdkjksa ds 

fy, i;kZoj.k laj{k.k dk c<+kok nsuk 

vfuok;Z dj fn;k gSA jkT; ds uhfr 

funsZ”kd fl)kUrksa ds vuqPNsn 48 , tksM+k 

x;k gSA blds vuqlkj jkT; i;kZoj.k ds 

laj{k.k ,oa lq/kkj vkSj ns'k ds ouksa rFkk 

oU; thoksa dh lqj{kk ds fy, iz;kl djsaxsA 

blh la'kks/ku ds nkSjku lafo/kku esa vuqPNsn 

51 , ¼th½ esa tksM+k x;k gSA orZeku esa 

Hkkjr esa i;kZoj.k laca/kh yxHkx 200 dkuwu 

gSaA Hkkjr esa ok;q iznw"k.k fuokj.k ,oa 

fu;a=.k vf/kfu;e 1981 ty iznw"k.k 

fu;U=.k ,oa jksdFkke vf/kfu;e 1974] oU; 

thou laj{k.k vf/kfu;e 1972 vkSj ou 

laj{k.k vf/kfu;e 1980 vkfn dkuwu 

i;kZoj.k laj{k.k ds fy, gh ykxw gSaA 

orZeku le; esa fofHkUu m|ksx&/kU/ks 

LFkkfir djus ds fy, Hkh i;kZoj.k foHkkx 

dh vuqefr ysuk vko';d gSA  

fu"d"kZ  
i;kZoj.k laj{k.k esa dq'ky ekuoh; izca/ku 

ds }kjk i;kZoj.k larqyu dks cuk, j[kk 

tk ldrk gSA jk’Vªh;&vUrjkZ"Vªh; Lrj ij 

ns'k&lekt ds O;fDr;ksa dh i;kZoj.k 

tkx:d psruk Hkh vge Hkwfedk fuokZg 

djrh gSA vr% i;kZoj.k :ih f'k{kk dks 

ek/;e cukdj izR;sd jk"Vª vius ukxfjdksa 

dks i;kZoj.k :ih dÙkZO;ksa dh Hkkouk ls 

fodflr dj ldrk gSA vr% i;kZoj.k 

laj{k.k esa ekuoh; izca/ku dh Hkwfedk 

fHkUu&fHkUu {ks=ksa esa iz;kljr jgrs gq, y{; 

izkfIr dh vksj rhozrk ls vkxs c<+ jgh gSA  

lUnHkZ xzUFk 
jpuk ¼if=dk½ vad 62 & flr- vDVw- 

2006A 

jpuk ¼if=dk½ vad 110 & flr- vDVw- 

2014A 

fjlpZ tuZYl vkWQ lks'ky ,UM ykbQ 

lkbUl vad XVIII-1 twu 2015A 

Hkkjr esa lkekftd ifjorZu ,oa fodkl & 

MkW- ,l- vf[kys'k] MkW- la/;k 'kqDy] i`-l- 

385&386A 

d`frdk tu- Qj- 2011 & MkW- ohjsUnz flag 

;kno iSflfQd ifCyds'kuA 
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fcxM+rk i;kZoj.k larqyu ,oa ikfjfLFkrhdh;&ra=  
 

MkWñ eukst dqekj >kfj;k ,oa MkWñ /khjt dqekj ;kno 
Lkgk;d izk/;kid] fo'ofo?kky; f'k{k.k foHkkx] iz{kS= okfudh foHkkx]  

ljxqtk fo'ofo?kky; vafEcdkiqj－497001] NRrhlx<+] Hkkjr 

 

Lkkjka'k 
ekuo tkfr viuh lHkh izdkj dh 

vko';drkvksa dh iwfrZ gsrq i`Foh ij gh 

fuHkZj gSSA thou ds fy, vko';d 

leLr rRo i`Foh ij gh fon~;eku gS 

vr% lexz ekuo tkfr dk fodkl bUgh 

rRoksa ij vk/kkfjr gSSA buds vHkko esa 

euq"; o vU; tho tarqvksa ds fodkl dh 

dYiuk Hkh ugh dh tk ldrh gSSA i`Foh 

ij ;s leLr vko';d rRo izkd`frd 

lzksr dgykrs gS] ok;q] ty] Hkwfe] 

isM+&ikS/kksa] [kfut inkFkZ rFkk lw;Zizdk'k 

vkfn egRoiw.kZ izkd`frd lzksr gSA 

uohuhd`r lalk/kuks esa ty] ok;]q ou] 

lw;Zizdk'k] vuohuhd`r lalk/ku dks;yk] 

rsy] izkd`frd xSl o dherh /kkrq,a 

bR;kfn lfEefyr gSA uohuhd`r lalk/ku 

ls rkRi;Z gS ftldk iqu% pØ.k fd;k 

tk lds o vuohuhd`r lalk/ku os gS 

ftldk iqu% pØ.k ugh fd;k tk 

ldrk] vr% Li"V laj{k.k vR;ar 

vko';d gSA LoPN o LoLFk i;kZoj.k 

ds fy, ;g furkar vko';d gS fd 

ikfjfLFkfrd ra= ds izR;sd ?kVd dk 

larqyu cuk jgsA ;fn izd`fr ds fdlh 

Hkh ?kVd ds vlarqyu dh fLFkfr mRiUu 

gksrh gS rks og i;kZoj.k ds fy, ?kkrd 

gks ldrh gSA izR;sd uohuhd`r lalk/ku 

Loa; ds uohuhd`r gsrq ,d fuf'pr 

izkd`frd pØ ij fuHkZj jgrh gS bldh 

Hkh dqN lhek,a gksrh gS] ;fn buds 

laj{k.k dh vksj fo’ks"k /;ku ugh fn;k 

x;k rks og Hkfo"; esa ;s lekIr Hkh gks 

ldrs gSA 

izLrkouk 
orZeku le; esaa euq"; viuh la[;k esaa 

rsth ls gks jgh o`f} ds izfr tkx:d 

rFkk fpafrr gSA bl fpark us Hk; dk 

:i /kkj.k dj fy;k gSA ;|fi vkt 

euq"; le>us yxk gS fd bl fLFkfr ds 

fy, og Lo;a ftEesankj gSA fQj Hkh 

lek/kku ds fy, dksbZ Bksl dne o 

:ijs[kk rS;kj ugha dh xbZ gSA fouk'k 

ds fudV ij fLFkr ekuo tkfr viuh 

vuqdwyu {kerk dks vlhfer ekurh gS 

rFkk fcuk vU; igyqvksa ij /;ku fn, 

izkS|ksfxd vkSj oSKkfud izxfr esa gh 

ekuo tkfr ds lq[kn Hkfo"; dk LoIu 

ns[kus okys O;fDr dks ek= ;a= lewg 

le>rs gSaA ;g ifjfLFkfr ,slh gh gS fd 

xyr ekxZ ij vkxs fudy tkus ds ckn 

okil ykSVdj dfBu ekxZ esa ls gh 

xarO; LFkku rd igWaqpus dh vk’kk j[ks 

gq, gaSA orZeku le; esa foKku us cgqr 

rjDdh dh gS fdUrq ,slk fn[kkbZ iM+rk 

gS fd Hkfo"; esa dsoy e’khuh ekuo gh 

jgsaxsA 

gtkjksa o"kksZa ls ekuo izd`fr ds ewy rFkk 

xw<+ jgL;ksa dks le>us rFkk blls 

lEcfU/kr xqfRFk;ksa dks lqy>kus] lkFk gh 

vU; thoksa ds v/;;u esaa yxk gqvk gSA 

tho O;ogkj vkSj thoksa ij lehiLFk 
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i;kZoj.k ds izHkkoksa ds v/;;u xr dbZ 

'krkfCn;ksa ls gksrs vk jgs gSA bUgha esaa ls 

,d teZu oSKkfud gSdsy us 

ikfjfLFkfrdh dh laKk nh FkhA dkykUrj 

esa thoksa vkSj muds i;kZoj.k ds tfVy 

lEcU/kksa ds v/;;u esa foLrkj ds lkFk 

ikfjfLFkfrdh esaa tho foKku dk vax 

gksrs gq, Hkh izd`fr dh mu leLr 

fØ;kvksa ds v/;;u dk lekos’k gks x;k 

gS] ftudk thoksa ls izR;{k vFkok ijks{k 

lEcU/k gSA 

i;kZoj.k ,oa thou 
orZeku fLFkfr dks ns[krs gq, bl ckr 

ij xaHkhjrk ls fparu o euu djus dh 

izcy vko’;drk gS fd izd`fr ds lkFk 

NsM+NkM+ djuk mruk gh ?kkrd gS 

ftruk fd gekjs 'kjhj esaa fdlh vax ds 

lkFk NsM+NkM+ djds mls fodykax 

cukuk gSA izkd`frd okrkoj.k esaa foiqy 

laink,s gaS] ftldk fonksgu dj ge 

leLr ekuo tkfr dks lq[kh cuk ldrs 

gSaA leLr izkf.k;ksa ,oa ouLifr;ksa dk 

lh/kk laca/k i;kZoj.k ls gS vr% i;kZoj.k 

ls i`Fkd tho ,oa mlds thou dh 

ifjdYiuk djuk vlaHko gSA ikS/kksa ,oa 

leLr izkf.k;ksa] ouLifr;ksa dk lh/kk 

laca/k gekjs thou ls gSA Hkkstu izR;sd 

thoksa ds fy, vko’;d gS tks fd leLr 

thoksa ds fy, ÅtkZ dk ,dek= lzksr gSA 

vufxur tho&tarq esaa ls dsoy gjs ikS/ks 

gh viuk Hkkstu Lo;a fuekZ.k djus esa 

l{ke gaSA isM+&ikS/kksa ls gesaa vkWaDlhtu 

feyrh gS] mlds vHkko esaa euq"; ,d 

iy Hkh thfor ugha jg ldrk gSA isM+ 

ikS/ks ls thoksa dh Hkkstu Ük`a[kyk] Hkkstu 

dk vk/kkj] ikfjfLFkfrdh; fu;e bR;kfn 

fu/kkZfjr ,oa izHkkfor gksrh gSaA 

c<+rs yksx&?kVrs lalk/ku 
izk;% tula[;k dks blds fy, iw.kZ 

mRrjnk;h ekuk tkrk gS] D;ksafd c<+rh 

gqbZ tula[;k dh vko’;drk dh iwfrZ 

ds fy, gh vkS|ksxhdj.k fd;k tkrk gS 

rFkk bls c<+kok feyrk gSA 

ifj.kkeLo:i taxy rsth ls dVdj 

ohjku LFkyksa@e#LFkyksa esaa ifjofrZr gks 

jgs gSaA vkt m|ksxksa] vk/kqfud midj.kksa 

,oa ijek.kq HkfV~B;ksa ds ek/;e ls gekjk 

i;kZoj.k nwf"kr gksdj u"V gksus dh 

dxkj ij gSA tyok;q ifjorZu] lw[kk] 

ck<+] Hkwdai] lqukeh] xeZ okrkoj.k 

bR;kfn blds gh nq"ifj.kke gSA  

ladV esaa tSo&fofo/krk 
fdlh fn, x, ikfjfLFkfrdh ra= ;k xzg 

esaa thou ds fofHkUu :iksa dk ifjek.k gS 

&ogkWa dh tSo&fofo/krkA i`Foh ij 

vuqekfur 5&7 yk[k tSfod iztkfr;ksa 

ds :Ik esaa ekStwn gSA buesaa fofHkUu izdkj 

ds isM+&ikS/ks] tho&tUrq vkfn lHkh 

'kkfey gSaA buesaa ls dbZ thoksa ds fo"k; 

esaa gesaa irk Hkh ugha gS( ysfdu lHkh 

tSfod iztkfr ,d dM+h esaa vkil esaa 

tqMs gq, gaSA i;kZoj.k esaa cnyko ds 

dkj.k ;s dfM+;ka VwV jgh gSa rFkk 

fc[kjko fuf’pr gh gSA ,sls esaa i`Foh ij 

fuokl djus okyh dbZ iztkfr;ka foyqIr 

gksus ds dxkj ij gSaA tSo&fofo/krk esaa 

ladV dk eq[; dkj.k euq"; dh c<rh 

vkcknh o foykflrkiwoZd thou;kiu gh 

gSA bu lHkh us i`Foh ds ewy izkd`frd 

Lo:i dks u"V dj fn;k gS] ftlls 

tyok;q esaa rsth ls ifjorZu gks jgk gS 
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ftldk izHkko HkkSxksfyd ikfjfLFkfrdh 

ij fn[kkbZ ns jgk gSA ifj.kkeLo:i 

ouLifr o oU; tho&tUrqvksa dh dbZ 

iztkfr;ka foyqIr gks xbZ gSa vkSj dbZ 

iztkfr;ka lekfIr dh dxkj ij vk 

igqWaph gSaA 

orZeku esa 'kklu ,oa lkekftd laLFkkvksa 

}kjk vkt Hkwfe laj{k.k] ty laj{k.k] 

ok;q laj{k.k rFkk ÅtkZ iznku djus okys 

?kVdksa ds laj{k.k ij fo’ks"k cy rFkk 

/;ku dsfUnzr fd;k tk jgk gS] ijUrq 

mijksDr ?kVdksa ds vfrfjDr gesa tho 

rFkk ouLifr txr] vius lkekftd 

lqlaLd`r vkpkj&fopkj dks Hkh lajf{kr 

djus dk le; vk x;k gSA gekjs fy, 

ÅtkZ dk lcls vg~e Lkzksr lw;Z gS 

ftlds izdk’k esaa la’ys"k.k&fØ;kvksa }kjk 

fofHkUu [kk| inkFkZ ouLifr ds :i esaa 

gesaa izkIr gksrs gaSA vusd tSfod&fØ;kvksa 

dk lapkyu lw;Z ds izdk’k ds ek/;e ls 

gksrk gSA ikfjfLFkfrdh ra= esaa mifLFkr 

lw{e rFkk LFkwy vkdkj okys leLr 

tho/kkjh ifjra= ds tSfod vaxksa dk 

fuekZ.k djrs gSaA ;g dk;Z lEiUu djrs 

gq, izd`fr esa os mRiknd ,oa miHkksDrk 

ds :i esa ,d nwljs dks lEof)Zr djrs 

gaSA vkt gesaa viuh ou&laink dks 

lEof)Zr djus dk gjlaHko iz;kl djuk 

pkfg, D;ksafd ;gh ou&laink gesaa o"kkZ] 

tyok;q RkFkk fofHkUu vk; ds Lkzksr 

miyC/k djkrs gaSA 

vkS/kksfxdhdj.k dk i;kZoj.k ij 
izHkko 
i;kZoj.k ij v/kkSfxd dk c<+rk izdksi 

tks i;kZoj.k dks iznwf"kr dj jgk gS lkFk 

gh ok;qe.My esa dkcZuMkbZvkWDlkbZM dh 

ek=k] ok;q e.My esas vkstksu ijr dks 

Dyksjks ¶yksjks dkcZu gkfudkjd izHkko 

Mky jgk gSA ftlls vkstksu ijr ij 

lw;Z dh gkfudkjd fdj.ksa tSls& 

ijkcSaxfu] 'osr fdj.ksa tks gekjs 'kjhj 

dks uqdlku igaqpkrh gS /kjkry ij igqap 

jgh gSA i;kZoj.k iznw"k.k dk ikS/kks dh 

izdk’k la’kys"k.k dh fØ;k esa ck/kk 

mRiUu gks jgh gS] m/kksxks ls fudyus 

okys ukfHkdh; iznw"k.k Hkh i;kZoj.k dks 

iznw"k.k dj jgk gSA m/kksxks ls fudkyus 

okyh fo"kSyh xSals tSls& dkcZu 

eksusvkWDlkbZM ftudh ek=k ok;qe.My esa 

c<+rh tk jgh gS tks ekuo LokLF; ds 

fy, gkfudkjd gS] bl izdkj 

vkS/kksfxdhdj.k ls i;kZoj.k iznwf"kr gks 

jgk gSA  

[kuu dk i;kZoj.k ij izHkko 
fo’o ds vf/kdka’k ns’kks esa [kuu ,d 

egRoiw.kZ vkfFkZd xfrfof/k gSA ;g ,d 

izeq[k ekuoh; xfrfof/k gS ftlls 

ifj.kke Lo:i dPps :i es fofHkUu 

lkexzh izkIr gksrh gS ftldk mi;ksx 

ns’k ds vkS/kksfxd ,ao vkfFkZd fodkl 

gsrq fd;k tkrk gSA ;g izfdz;k pkgs 

fuEu Lrj ij vFkok O;kid iSekus ij 

gks ogk ds i;kZoj.k ij izfrdwy izHkko 

Mkyrk gSA [kuu izfdz;k ds dkj.k cMh 

ek=k es csdkj ,ao vif’k"V inkFkksZ dk 

mRiknu gksrk gS ftldk ogk ij ik;s 

tkus ty lzksr] ouLifr] tho&tarq] 

tyok;q rFkk ekuo LokLF; vkfn ij 

gkfudkjd izHkko iMrk gSA izeq[k 

okrkoj.kh; izHkkoksa esa tSls e`nk Lrj.k] 

vouhdj.k] tSo fofo/krk esa fxjkoV] 

ty] ok;q] /ofu iznq"k.k] e`nk iks"kd rRo 
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,ao moZjrk esa deh] iks"k.kt ikjLifjd 

fdz;k rFkk ikfjfLFkfrdh; ra= dh 

lajpuk ,oa dk;ksZ esa Hkh vokafNr 

ifjorZu fn[kkbZ iMrk gSA blds 

vfrfjDr ogk ds izkd`frd Hkw&n`’; esa 

Hkh izfrdwy izHkko iMrk gSA  

tyok;q ifjorZu 
ou ekuo thou ds lkFk gh i`Foh esaa 

fuokl djus okys lEiw.kZ tho tarq ds 

thou pØ ds fy, vfr vko’;d /kVd 

gSA ou okrkoj.k dks 'kq) j[kus ds lkFk 

gh lkFk vusd izdkj ds izR;{k ,oa 

vizR;{k ykHk iznku djrk gSA Hkkjr ou 

laink dh n`f"Vdks.k ls dkQh lEiUu 

jk"Vª gSA ijarq fiNys dqN n’kd lss 

yxkrkj ouksa dh va/kk/akq/k dVkbZ ds 

ifj.kkeLo:i fofHkUu nq"ifj.kke vkt 

ekuo iztkfr ds le{k fn[kkbZ nsrs gSA 

buesaa tyok;q ifjorZu ,d Toyar 

mnkgj.k gSA 

orZeku esa fo’o esa c<+rs vkS/kksfxdhdj.k 

,oa c<+rs okguksa dh la[;k ls fxzu 

gkWml rFkk dkcZuMkbZ vkWDlkbZM xSlksa ds 

mRltZu esa c<++ksrjh gqbZ gSSA c<+rs fxzu 

gkÅl xSlksa ds mRltZu ls oSf’od 

rkieku esa o`f) ,oa tyok;q ifjorZu 

tSlh ?kVukvksa us leLr fo’o dks viuh 

vksj vkdf"kZr fd;k gSA ekuo dh izd`fr 

fojks/kh xfrfof/k;ksa us i``Foh dh tyok;q 

dks Hkh >d>ksj dj j[k fn;k gSA fdlh 

Hkh {ks= dh tyok;q ogka dh tho tUrq] 

ouLifr;ka rFkk vU; lHkh tSfod & 

vtSfod ?kVdks dks izR;{k rFkk vizR;{k 

:i ls izHkkfor djrh gSA orZeku es rhoz 

vkS/kksfxdhdj.k ;krk;kr vk/kqfud 

lk/ku] ouksUewyu rFkk uxjhdj.k ds 

dkj.k /kjrh fnuksa fnu xeZ gksrh tk jgh 

gSA tyok;q essa bl rhoz ifjorZu dk 

izHkko /kzqoksa ij lokZf/kd iM+ jgk gS 

ftlds dkj.k ogka ij teh cQZ fi?ky 

jgh gSA foxr dqN o"kksZ essa tyok;q 

ifjorZu rFkk c<+ jgs rki ds dkj.k 

egklkxjksa ds tyLrj esa 2-7 ls-eh- dh 

c<+ksrjh gqbZ gSA yxkrkj o`{kksa dh 

vU/kk/kqU/k dVkbZ ;g izeq[k dkj.k ekuk 

tk jgk gS ftlls Xykscky okfeZax ds 

dkj.k i`Foh dk rkieku c<+ jgk gSA 

ftlls 'khr _rq NksVh rFkk xzh"e _rq 

yEch vkSj vf/kd xeZ gks tkrh gSA 

i;kZoj.k esa bl c<+rh gqbZ tyok;q 

ifjorZu dks jksdus gssrq vf/kd ek=k esa 

o`{kkjksi.k djuk pkfg,A vk/kqfud lk/kuksa 

dk leqfpr iz;ksx rFkk tutkxj.k 

vfuok;Z gS tks vkus okys Hkfo"; gsrq 

egRoiw.kZ Hkwfedk vnk djsxhA 

ou laj{k.k dk egRo 
ou laj{k.k ds varxZr oU; izk.kh@ikni] 

izkd`frd lalkk/ku dk laj{k.k] ifjj{k.k] 

izca/ku dk dk;Z fd;k tkrk gSa ftlls 

izd`fr esa ikbZ tkus okyh foyqIr 

iztkfr;ka tks vc izd`fr esa cgqr de gh 

cps gSa ;k lekIr gks pqds gSa mudk 

laj{k.k fd;k tkrk gSaA ftldk mi;ksx 

ge yacs le; rd vius nSfud thou esa 

dj ldrs gSaA oUk ,ao oU; tho dk 

laj{k.k eq[; :i ls nks izdkj ls fd;k 

tkrk gS fd LoLFkkuh; laj{k.k& bles 

tho@ikni dk laj{k.k mlds ikni 

vokl esa fd;k tkrk gS tSls jk"Vªh; 

m|ku] lsapqjh bR;kfnA ijLFkkuh; 

laj{k.k& blesa oU;@izk.kh dks izkd`frd 

vokl ls gVkdj ;k nwj dgh fHkUu 
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LFkku ij lajf{kr fd;k tkrk gS tSls& 

thudks’k] ouLifr m|ku] cht mRiknu 

bR;kfnA laj{k.k ds ek/;e ls ge fdlh 

Hkh ikni@tho tks izd`fr ls foyqfIr ds 

dxkj esa gS laj{k.k fd;k tk ldrk gSaA 

Ik;kZoj.k f’k{kk ,d vk/kkjHkwr 
vko’;drk  
i;kZoj.k f’k{kk ges vius i;kZoj.k ds 

laj{k.k dh tkudkjh nsrh gS lkFk gh 

;g euq"; vkSj iz+d`fr ds chp 

lg&lEcU/kks dh O;oLFkk djrh gSaA 

i;kZoj.kh; f’k{kk ekuo dh i;kZoj.k 

tU; psru dks tkx`r dj ekuoh; 

vkpj.k dks lUrqfyr cukrh gSA fo’o 

leqnk; dks i;kZoj.k lEcU/kh nh tkus 

okyh og f’k{kk gS] ftlls lEkL;kvksa ls 

voxr gksdj mudk lek/kku rFkk 

Hkfo"; esa mRiUu gksus okyh dfBukb;ksa 

dh jksdFkke ds fy, vko’;d tkudkjh 

izkIr gksrh gSA i;kZoj.k f’k{kk dh 

vko’;drk orZeku le; esa cgqr vf/kd 

gS] tkus vutkus i;kZoj.k dh mis{kk ls 

thounk;h rRoksa rFkk ty] ok;q e`nk 

vkfn dk iznq"k.k thou dks d"Ve; cuk 

jgh gSA ,slh fLFfr esa bu leL;kvkas dks 

nwj djus ds fy, i;kZoj.kh; f’k{kk dh 

vko’;drk eglwl dh xbZA i;kZoj.k 

f’k{kk ds )kjk ekuo ,ao lekt dks 

blds izfr tkx:d fd;k tk ldrk gS 

rkfd oks i;kZoj.k ds egRo dks vPNh 

rjg le> ldsA blds fy, ljdkj ,ao 

lekt nksuksa dks gh vius Lrj ij dk;Z 

djuk pkfg,] tc rd izR;sd Lrj ij 

i;kZoj.k ds izfr mfpr nkf;Ro dk cksa/k 

ugha gks tkrk gS rc rd lS/nkfUrd 

ekU;rkvksa ij vk/kfjr gks] lQy ugha 

cuk;k tk ldrk gSA vk/kqfud le; esa 

ljdkj )kjk Hkh i;kZoj.k 

tkx#drk&f’k{kk ds izfr vusd dk;Zdze 

pyk;s tk jgs gaSA i;kZoj.k ds izfr 

yksxksa esa tkx:drk QSykus ds fy, 

bdks&Dycksa dh LFkkiuk dh x;h gS tgk 

vusd dk;Zdzeksa ds ek/;eksa ls yksxksa esa 

i;kZoj.k ds egRo dks crkrs gq;s muesa 

tkx:drk iSnk dj jgh gS] rFkk yksxksa 

dk Hkh ;s dRkZO; gS fd os vius i;kZoj.k 

dks larqfyr ,ao LoPN cuk;s j[kas] rkfd 

i;kZoj.k dk lqpk# <ax ls laj{k.k fd;k 

tk ldsA i;kZoj.k laj{k.k esa fo|kfFkZ;ksa 

dh Hkwfedk vkt furkar vko’;d gks 

x;k gSA ftlesa f’k{kk uhfr] lkekftd 

xBu ,oa lgHkkfxrk ds ek/;e ls gesa 

Ik;kZoj.k laj{k.k dh egRroiw.kZ tkudkjh 

feyrh gSaA Ik;kZoj.k dh leqfPkr 

tkudkjh gksus ij gh Ik;kZoj.k laj{k.k esa 

viuk egRroiw.kZ ;ksxnku ns ldrk gSa 

vkSj Ik;kZoj.k laj{k.k esa fo|kfFkZ;ksa dh 

Hkwfedk lPps vFkksZ esa pjhrkFkZ gks ldrk 

gSA 
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Introduction 

Any plant possessing curative properties 

against diseases in one or more of its parts 

may be termed as a medicinal plant. The 

medicinal plants as a group comprise 

approximately 8000 species and account 

for around 50% of all the higher flowering 

plant species of India. India possesses 

almost 8% of the estimated biodiversity of 

the World with around 0.126% million 

species. India is one of the 12 mega 

biodiversity centers with 2 hotspots of 

biodiversity in Western Ghats and North-

East Region. There are about 400 families 

of the flowering plants in the World; at 

least 315 are represented in India. 

(Sharma, 2003). Many species of 

medicinal plants grow in wild in nature. 

By the combined research efforts in the 

field of Ayurveda, Botany and 

Biochemistry the utility of these plants to 

humanity has been recognized and 

gradually established. Due to the 

increasing popularity of Ayurvedic system 

of medicine based on treatment of ailments 

by use of medicinal plants and their 

products there is a spurt in the demand for 

medicinal plants. In their natural 

occurrence the plants are scattered and fast 

depleting. Moreover, it is difficult to 

economically and legally collect and 

process them on a large scale. This has 

resulted in efforts for their domestication 

and large scale commercial propagation in 

agricultural areas. But with the advent of 

cultivation of medicinal plants as crops, 

man has upset the natural ecological 

balance. Whenever nurseries or plantations 

of any tree, herb, shrub etc are raised, one 

or the other insects, which are quite 

innocuous otherwise in natural state, 

builds up to an epidemic and may cause 

severe damage. Due to repeat attack of 

various insect pests, the growth of plant is 

stunted (Beeson, 1941). The quality and 

quantity affected by the attack of a number 

of the insect pests in cultivated areas. 

Close surveillance of the insect pests and 

their control measures can help in 

improving the productivity and value of 

the medicinal plants. Until recently the 

information on identification of the insect 

pests, their status, nature of damage and 

the period of is infestation untouched. 

Hence, the need for medicinal plants crop 

protection against insect pest becomes 

imminent.  

Materials and methods 

Study area 

Medicinal plants growing in selected areas 

in Jabalpur district (Fig. 1) i.e. campus of 

Tropical Forest Research Institute, (TFRI), 

State Forest Research Institute (SFRI), 

Jawaharlal Nehru Krishi Vishwa 

Vidyalaya (JNKVV), Jabalpur, Bargi, 

Sihora, Pariyat were surveyed for insect 

infestation and their natural enemies as per 

the manual of Bakshi (1977). The basis of 

selection was on the availability of the 

medicinal plants raised by the concerned 

state forest departments. 

Study Area 

1.  T.F.R.I. Jabalpur 

2.   S. F.R.I., Jabalpur 
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3.   J.N.K.V.V., Jabalpur 

4.   Pariyat 

5.   Bargi 

6.   Sihora 

Fig 1. Map showing study area 

Medicinal plants viz. ashwagandha 

Withania somnifera, muskdana 

Abelmoschus moschatus,  safed musli 

Chorophytum borivilianum, sarpgandha 

Rauvolfia serpentina, kalmegh 

Andrographis paniculata, kalihari Gloriosa 

superba, aonla Emblica officinalis were 

surveyed in different localities in Jabalpur 

district, Madhya Pradesh.  Insect pests were 

identified, their nature of damage and per 

cent incidence of damaged plants were also 

recorded (Tables 1 - 7).  

On the basis of the incidence per cent of 

damaged plants, insect pests were 

categorized in to major and minor status as 

per the methods given by Reddy et al., 

(1988). He has explained that the insect 

pests which infest the crops continuously 

for almost throughout the season from 

their appearance or appear for the few 

months but assume severe form and thus 

considerable damage to the hosts were 

considered as 'major pests'. The pest that 

occur intermittently and population never 

become high and thus cause considerably 

less damage were categorized as 'minor 

pests'. Similar concept was followed for 

categorization of the major and minor 

pests in the present study. Practically the 

minor pests are those, which they prevail 

sporadically on the host but do not cause 

considerable losses. In the present study 

insect pests were prevailed throughout the 

season with the incidence being 10 per 

cent and above were categorized as major 

pests. The pests with occasional 

appearance or throughout the season but 

with less than 10 per cent incidence were 

grouped as minor. On the basis of survey 

and nature of damage, only major insect 

pests were recorded. 

 

Observations 

Table 1: Insect pests recorded on muskdana Abelmoschus moschatus 

Sl. 

No. 

Common 

Name  

Scientific 

Name  

Order : 

Family 

Description / 

Nature of 

damage 

% 

Incidence 

 Status 

1 Defoliator 

 

Anomis 

flava Fab. 

 

Lepidoptera : 

Noctuidae 

Semilooper larvae 

feed on leaves by 

eating irregular 

pieces. As larva 

grow older, 

consume entire 

leaves leaving 

behind only 

harder veins. 

60.00 Major, 

Seasonal, 

Polyphagous 

2 Leaf 

roller 

Sylepta 

derogata 

Lepidoptera: 

Pyralidae 

Larvae roll up 

leaves and feed on 

5.00 Minor, 

Seasonal, 
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Fab. them from 

margins by 

remaining inside 

such leaf roll. 

Polyphagous 

3 Shoot 

borer 

Earias 

vitella  

Lepidoptera: 

Noctuidae 

Larvae feed on the 

surface of  shoot, 

bud and fruits. 

30.00 Major, 

Seasonal. 

Polyphagous 

4 Red 

cotton 

bug 

Dysdercus 

cingulatus  

Fab.  

Heteroptera: 

Pyrrhocoridae 

Both  

nymphs/adults 

suck cell  sap 

from fruits/shoots 

and impair 

vitality. 

70.00 Major, 

Seasonal. 

Polyphagous 

 

Table 2: Insect pests recorded on kalihari Gloriosa superb 

 

Sl. 

No 

Common 

Name 

Scientific 

Name 

Order : 

Family 

Description 

/ Nature of 

damage 

% 

Incidence 

 

Status 

1 Defoliator Polytela 

gloriosae  

Fab. 

 

Lepidoptera 

: Noctuidae 

Early 

instars larva 

feed on the 

chlorophyll 

of leaves. 

Later instars 

feed 

voraciously 

leaving only 

the hard 

stem of the 

plant, and 

complete 

devastation. 

60.00 Major, 

Seasonal, 

Monophagous 

2 Defoliator/Red 

Tiger Moth 

Amsacta 

lactineus 

Cram. 

Lepidoptera 

: Arctiidae 

Larvae feed 

voraciously 

on  leaves. 

5.00 Minor, 

Seasonal, 

Polyphagous 

3 Defoliator/Bihar 

hairy caterpillar 

Diacrisia 

(spilosoma) 

obliqua  

Walk.  

 

Lepidoptera 

: Arctiidae 

Larvae 

defoliate 

leaves. 

Young 

larvae feed 

gregariously 

mostly on 

the under 

surface of 

the leaves. 

Feed on 

leaves and 

causes 

defoliation. 

5.00 Minor, 

Seasonal, 

Polyphagous 
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4 Banded Blister 

beetle 

Mylabris 

pastulata 

Thumb. 

 

Coleoptera 

: Meloidae 

Beetles feed 

on the 

flowers and 

cause 

reduction in 

yield. 

5.00 Minor, 

Seasonal, 

Polyphagous 

 

Table 3: Insect pests recorded on ashwagandha Withania somnifera 

Sl. 

No 

Common 

Name 

Scientific 

Name 

Order : 

Family 

Description / 

Nature of 

damage 

% 

Incidence 

Status 

1 Stink Bug Plautia 

crossota 

Dallas 

Heteroptera 

: Pentatomidae 

Nymphs/Adults 

suck the sap 

from leaves / 

flowers. 

5.00 Minor, Seasonal, 

Polyphagous 

2 Aphid Aphis 

gossypii 

Glover   

 

Homoptera : 

Aphididae 

Nymphs/Adults 

suck cell on 

lower surface 

of leaves and 

impair vitality 

of plants.In 

case of severe 

infestation, 

leaves curl and 

growth of plant 

stunted.Besides 

sucking sap 

aphid also 

excrete 

honeydew like 

substances, 

which attract 

black sooty 

mould which 

adversely 

affect 

photosynthesis. 

20.00 Major, Persistent, 

Polyphagous 

3 Hawk 

Moth 

Deilephila 

nerii Linn.  

 

Lepidoptera : 

Sphingidae 

Larvae feed 

fully exposed 

on the topmost 

leaves and  

defoliate leaves 

1.0 Minor, 

Occasional, 

Polyphagous 

4 Mealy 

Bug 

Ferrisia 

virgata 

Ckll.  

 

Hemiptera : 

Pseudococcidae 

Infestations of 

bug remain 

clustered 

around the 

terminal 

shoots, leaves 

and fruit, 

5.0 Minor, 

Occasional, 

Polyphagous 
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sucking the sap 

which results in 

yellowing, 

withering and 

drying of plants 

and shedding 

of leaves and 

fruit. Foliage 

and fruit also 

become 

covered with 

large quantities 

of sticky 

honeydew 

which serves as 

a medium for 

the growth of 

black sooty 

moulds. Sooty 

moulds and 

waxy deposits 

result in a 

reduction of 

photosynthetic 

area. 

5 Cow Bug Oxyrachis 

tarandus 

Fab. 

Hemiptera : 

Membracidae 

Nymphs/adults 

suck sap 

damaging 

apical portion 

of stem & 

apical leaves 

shed off 

5.0 Minor, throughout 

the year, 

Polyphagous 

6 Green 

Stink Bug 

Nezara 

virudula 

Linn. 

Hemiptera : 

Pentatomidae 

Both  

nymphs/adults 

suck sap from 

fruits and 

leaves in 

groups. 

5.0 Minor,Occasional, 

Polyphagous 

7 Weevil Myllocerus 

spp 

Coleoptera : 

Curculionidae 

Adult weevils 

were found to 

cause damage 

to both matured 

and immature 

leaves. Weevil 

nibbling the 

leaves from the 

margins and 

eating away 

small patches 

of leaf lamina . 

5.0 Minor, 

Occasional, 

Polyphagous 
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8 Cotton 

Bollworm 

Helicoverpa 

armigera 

Hub. 

 

Lepidoptera : 

Noctuidae 

Larvae feed on 

tender foliage. 

5.0 Minor, Seasonal, 

Polyphagous 

9 Leaf 

Miner 

Phytomyza 

sp. 

Lepidoptera : 

Gelachidae 

Larvae eat leaf 

tissues, mine in 

young leaves & 

make blotch. 

Some mines 

begin as a 

serpentine trail 

and end in a 

blotch mine. 

 

5.0  Minor, 

Occasional, 

Polyphagous 

 

Table 4: Insect pests recorded on aonla Emblica officinalis 

Sl. 

No 

Common 

Name  

Scientific 

Name  

Order : Family Description 

/ Nature of 

damage 

% 

Incidence 

  

 Status 

1 Gall 

forming 

insect 

Betousa 

stylophora  

 

Lepidoptera: Thyrididae Larva bore 

into 

twig/shoot 

70.00 Major, 

Seasonal 

2 Semi 

looper 

Achaea 

janata 

Lepidoptera: Noctuidae Larva 

defoliates 

leaves 

5.00 Minor, 

Seasonal, 

Polyphagous 

3 Defoliator Selepa celtis Lepidoptera: Noctuidae Larva 

defoliates 

leaves 

5.00 Minor 

Seasonal 

4 Sap 

sucker 

Nipaecoccus 

vastater 

Hemiptera:Pseudococcidae Nymphs 

and adults 

suck sap 

from plants 

7.00 Minor, 

Seasonal , 

polyphaous 

5 Sap 

sucker 

Scutellera 

nobilis  

 

Hemiptera:Scutelleridae Nymphs 

and adults 

suck sap 

from fruits 

2.00 Minor, 

Seasonal 

Polyphagous 

6 Cow bug/ 

Sap 

sucker 

Oxyrhachis 

tarandus  

Hemiptera:Membracidae Nymphs 

and adults 

suck sap 

from plants 

5.00 Minor, 

Seasonal, 

Polyphagous 

7 Bark 

eating 

caterpillar 

Indarbela 

quadrinotata  

Lepidoptera: Indarbelidae Larva feeds 

into bark 

60.00 Major, 

Seasonal, 

Polyphagous 

8 Weevil Curculio 

spp. 

Coleoptera:Curculinidae Grub bores 

into fruits 

2.00 Minor, 

Seasonal, 

Occasional 

9 Bag 

worm 

Clania 

crameri 

Lepidoptera:Psychidae Larva feeds 

on leaves 

2.00 Minor, 

Seasonal 
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  Polyphagous 
 

Table 5: Insect pests recorded on sarpgandha Rauvolfia serpentina 

Sl.N

o. 

Commo

n Name  

Scientific 

Name  

Order : Family Description / 

Nature of 

damage 

% 

Incide

nce 

 Status 

 

1 

Cut 

worm 

 

 

 

 

 

 

 

 

 

 

Agrotis 

ipsilon 

 

 

Lepidoptera: 

Noctuidae 

Eggs are 

globular in 

shape, ribbed 

and whitish in 

color. Tiny 

caterpillars 

feed 

gregariously on 

the foliage for 

a few days and 

then enter in to 

the soil. Larva 

attack the 

tender 

seedlingsCater

pillars are 

nocturnal in 

habit and 

found under 

debris around 

plants. Cuts 

seedlings near 

the ground 

level and eat 

the tender 

parts. Damage 

is more in low 

lying water 

logged areas. 

5.00 Minor 

2 

Sphingi

d 

caterpil

lar              

Deilephila 

nerii 

Lepidoptera: 

Sphingidae 

Larva is stout 

with a spine in 

the anal region. 

Adult is robust 

green moth 

with yellow 

markings. 

Caterpillar feed 

on the leaves 

Defoliation  

2.00 Minor 

3 Epilach

na 

beetle  

Henosepilach

na 

vigintioctopun

Coleoptera:Coccin

ellidae 

Grubs - 

yellowish in 

colour, stout 

5.00 Minor 

http://agritech.tnau.ac.in/crop_protection/crop_prot_crop_insect_medi_Sarpagandha.html#2
http://agritech.tnau.ac.in/crop_protection/crop_prot_crop_insect_medi_Sarpagandha.html#2
http://agritech.tnau.ac.in/crop_protection/crop_prot_crop_insect_medi_Sarpagandha.html#2
http://agritech.tnau.ac.in/crop_protection/crop_prot_crop_insect_medi_Sarpagandha.html#2
http://agritech.tnau.ac.in/crop_protection/crop_prot_crop_insect_medi_Sarpagandha.html#3
http://agritech.tnau.ac.in/crop_protection/crop_prot_crop_insect_medi_Sarpagandha.html#3
http://agritech.tnau.ac.in/crop_protection/crop_prot_crop_insect_medi_Sarpagandha.html#3
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ctata with spines all 

over the body. 

Adult - 

spherical 

bluish brown 

and mottled 

with black 

spots. Grubs 

and adults feed 

by scrapping 

chlorophyll 

from epidermal 

layers of leaves 

Skeletnized 

and gradually 

dry away. 

4 

Ash 

weevil   

 

 

 

 

Myllocerus 

viridanus 

Coleoptera:Curculi

onidae 

Adult is small 

light green in 

colour. 

Adults  feeding 

on the leaves 

from the edges 

in a serrated 

manner 

Notching of 

leaf margins. 

Grubs feed on 

roots and cause 

wilting and 

drying of 

plants. 

2.00 Minor 

5 

Mealy 

bug  

 

 

 

 

 

Coccidohystri

x insolita 

Hemiptera : 

Pseudococcidae 

Mealy bugs are 

small, oval, 

and soft-bodied 

covered with 

white mealy 

wax. Nymphs 

and adults 

present on 

undersurface of 

leaves and 

suck the sap 

Affected plants 

turn yellow, 

wilt and dry 

Honeydew 

secretion 

causes sooty 

mould.  

7.00 Minor 

6 Cow Oxyrhachis Hemiptera:Membr Nymphs and 5.00 Minor, 

http://agritech.tnau.ac.in/crop_protection/crop_prot_crop_insect_medi_Sarpagandha.html#4
http://agritech.tnau.ac.in/crop_protection/crop_prot_crop_insect_medi_Sarpagandha.html#4
http://agritech.tnau.ac.in/crop_protection/crop_prot_crop_insect_medi_Sarpagandha.html#5
http://agritech.tnau.ac.in/crop_protection/crop_prot_crop_insect_medi_Sarpagandha.html#5
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bug 

 

 

tarandus  acidae adults suck sap 

from plants 

Seasonal, 

Polyphag

ous 

Table 6: Insect pests recorded on kalmegh Andrographis paniculata 

Sl. 

No. 

Common 

Name  

Scientific 

Name  

Order : 

Family 

Description / 

Nature of damage 

% 

Incidence 

 Status 

1 Gram 

Pod 

borer 

Helicoverpa 

armigera 

Hub. 

Lepidoptera: 

Noctuidae 

Larvae defoliate 

plants 

5.00 Minor 

2 Mealy 

bug 

Icerya 

purchase 

Maskell 

Hemiptera : 

Pseudococcidae 

Nymphs / adults 

suck sap from 

leaves, 

floweres/fruits 

7.00 Minor 

 

Table 7: Insect pests recorded on safed musli Chorophytum borivilianum 

 

Sl. 

No. 

Common 

Name  

Scientific 

Name  

Order : 

Family 

Description / 

Nature of damage 

% 

Incidence 

  

 Status 

1 White grub Holotrichia 

spp 

Coleoptera: 

Scarabaeidae 

Grubs feed on trots 

and rootlet portion of 

plants 

5.00 Minor 

2 Banded 

blister 

beetle 

Zonabris 

pustulata 

Thunb. 

Coleoptera: 

Meloidae 

Beetles feed on 

foliage 

2.00 Minor 

3 Grasshopper Acrida 

turrita L.  

Orthoptera: 

Acrididae 

Grassoppers feed on 

foliage 

3.00 Minor 

Discussion 

Published literature on the insect pests of 

medicinal plants is very meager. However, 

few insect pests like kalihari defoliator 

Polytela gloriosae was recorded on 

ornamental lily and biology of the pest was 

studied by Sachin and Srivastava (1965). 

Oudhia (2006) observed black hairy 

caterpillar, Diacrisia obliqua (Walk.) and 

defoliator, Polytela gloriosa (Fab.) on G. 

superba. Defoliator Anomis flava, shoot 

borer Earias vitella,  sap sucker / red 

cotton bug Dysdercus cingulatus on A. 

moschatus  were reported by Joshi et al., 

(1992).  Hanumanthswamy et al. (1993) 

recorded a sphingid moth Deilephila nerii 

Linn on leaves of W. somnifera. Sharma 

and Patil (2011) also reported that cow 

bug, Oxyrachis tarandus damaging apical 

portion of stem of W. somnifera in 

Amritsar district of Punjab. In the present 

study medicinal plants viz. ashwagandha 

Withania somnifera, muskdana 

Abelmoschus moschatus, safed musli 

Chorophytum borivilianum, sarpgandha 

Rauvolfia serpentina, kalmegh 

Andrographis paniculata, kalihari 

Gloriosa superba, aonla Emblica 

officinalis were observed to be damaged 

by different insect pests at different 

periods during the season. Defoliator 

Anomis flava (Fab.); shoot borer Earias 

vitella (Fab.); sap sucker/red cotton bug 

Dysdercus cingulatus (Fab.) on A. 

moschatus; defoliator Polytela gloriosae 

(Fab.) on G. superba; sap sucker / aphid 

Aphis gossypii (Glover) on W. somnifera, 

bark eating caterpillar Indarbela 
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quadrinotata; gall forming insect Betousa 

stylophora on E. officinalis were recorded 

as major insect pests on the basis of their 

incidence and nature of damage.  

Conclusion 

Seven species of medicinal plants viz. 

ashwagandha Withania somnifera, 

muskdana Abelmoschus moschatus, safed 

musli Chorophytum borivilianum, 

sarpgandha Rauvolfia serpentina, kalmegh 

Andrographis paniculata, kalihari 

Gloriosa superba, aonla Emblica 

officinalis were surveyed in Jabalpur 

district, Madhya Pradesh. The insect pests 

damaging to these target species of 

medicinal plants were collected, reared 

and identified. The insect pests viz.  

Defoliator Anomis flava, Leaf roller 

Sylepta derogate, Shoot borer Earias 

vitella, Red cotton bug Dysdercus 

cingulatus on Abelmoschus moschatus; 

Defoliator Polytela gloriosae, 

Defoliator/Red Tiger Moth Amsacta 

lactineus, Defoliator / Bihar hairy 

caterpillar Diacrisia (spilosoma) obliqua , 

Banded Blister beetle Mylabris pastulata 

on Gloriosa superba ;  Stink Bug Plautia 

crossota, Aphid Aphis gossypii, Hawk 

Moth Deilephila nerii, Mealy Bug Ferrisia 

virgata, Cow Bug Oxyrachis tarandus, 

Green Stink Bug Nezara virudula, Weevil 

Myllocerus spp., Cotton Bollworm 

Helicoverpa armigera, Leaf Miner 

Phytomyza sp. on W. somnifera ; Gall 

forming insect Betousa stylophora, Semi 

looper Achaea janata, Defoliator Selepa 

celtis, Sap suckers Nipaecoccus vastater, 

Scutellera nobilis , Oxyrhachis tarandus, 

Bark eating caterpillar Indarbela 

quadrinotata, Weevil Curculio spp., Bag 

worm Clania crameri on Emblica 

officinalis; Cut worm Agrotis ipsilon, 

Sphingid caterpillar Deilephila nerii on 

Chlorophytum borivilianum, Epilachna 

beetle Henosepilachna 

vigintioctopunctata, Ash 

weevil Myllocerus viridanus, Mealy 

bug  Coccidohystrix insolita, Cow bug 

Oxyrhachis tarandus on Rauvolfia 

serpentina; Gram Pod borer Helicoverpa 

armigera, Mealy bug Icerya purchase on 

Andrographis paniculata and White grub 

Holotrichia spp., Banded blister beetle 

Zonabris pustulata, Grasshopper Acrida 

turrita on Chlorophytum borivilianum 

were identified. 
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Ephedra gerardiana 

 

 Ephedra gerardiana is an evergreen 

perennial shrub, endemic to mountains of 

Afghanistan, Bhutan, North India, Nepal, 

Pakistan, Tajikistan and Tibet. It belongs 

to class Gnetaceae and family 

Ephedraceae.  In Himachal Pradesh it is 

found in dry temperate and alpine zones of 

at altitude of 3000-4200 m. It is common 

in Lahaul Spiti, Kinnaur and Pangi sub 

division of Chamba district. It is also 

found in Kangra (Bara Bhangal), Shimla 

(Shali) and Kullu (GHNP). It is commonly 

known as Som, Somlata, Somvalli, 

Aasmani, Tutgantha. It prefers dry soil and 

tolerate drought. It is generally seen on 

stony slopes and gravel terraces in drier 

areas. Ephedra vulgaris is synonym of 

Ephedra gerardiana.  

It is densly tufted, rigid shrubs, 20-120 cm 

high. Branchlets green, jointed, erect or 

arcuately ascending, striate, smooth. 

Leaves reduced to sheaths at the node of 

the branches. Flowers dioecious, Male  

 

spikes ovate, solitary or 2-3 together. 

Flowers 4-8, bracts rounded, obtuse, 

connate. Staminal column excreted. 

Anthers 5-8. Female spikes solitary, 1-2 

flowered. Fruits   ovoid, 7-10 mm with 

fleshy red succulent bracts enclosing the 

seeds. Seeds 2, black. Secondary xylem of 

Ephedra is characterized by the presence 

of vessels. Flowering and fruiting season is 

May-October. 

Probably Ephedra is one of the oldest 

medicinal herbs known to mankind. Dried 

stems are traded and sold in the crude drug 

market. Stem is most commonly collected 

in autumn. Stems are the source of 

ephedrine and pseudo-ephedrine used as 

bronchodilator in both Ayurvedic and 

Allopathic medicine. Somkalp, Swanskalp 

are the major ayurvedic formulations.   

Ephedra tea is used as medicine for cough, 

cold, bronchitis, asthma and arthritis. It is 

also combines with number of other herbs 

and used in treating a wide range of 

complaints. Tincture of Ephedra is used 

for cardiac and circulatory stimulation. It 

also shows antiviral effect particularly in 

influenza. It is also used in hay fever and 

rashes due to allergies. It is also used to 

control night wetting in children. 

Decoction of stem and roots are used for 

treatment of rheumatism and Syphilis. 

It is given vulnerable status in IUCN threat 

list due to reduction in population of over 

20 % in last 10 years. Its demand as 

medicine has intensified the pressure on 

landscapes bearing this species. Hence 
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sustainable utilization and conservation of 

the existing gene pool of Ephedra 

gerardiana is very necessary to avail its 

benefits in future. 

Hemitragus jemlahicus 

 
It is relative of wild goat commonly 

known as ‗Himalayan tahr‘. The word 

‗tahr‘ originated from Nepali language 

which means even toed ungulate mammal. 

Generic name ‗Hemitragus‘ is 

combination of two Greek words ‗Hemi‘ 

means half and ‗tragos‘ means something 

like goat. It belongs to order 

Cetartiodactyla and family Bovidae.  

This is found in Himalayan regions of 

China, North India and Nepal. It is 

introduced in New Zealand and South 

Africa. In India it is found in Sikkim, 

Uttrakhand, Jammu Kashmir and 

Himachal Pradesh. In Himachal Pradesh it 

is found in Kullu, Kinnaur, Chamba and 

Lahaul Spiti at altitude of 2500-5200 m. It 

generally lives in steep rocky temperate to 

subalpine forest up to tree line. During the 

winters it moves in lower areas.  

Males are larger than females. They have 

small Head and shorter legs. Eyes are large 

and ears small pointed. Horns are larger in 

male as compared to female and generally 

triangular in cross section and curved 

upward, backward and inward. It has 

dense reddish to dark brown woolly coat 

with thick under coat which keeps it warm 

in winter. In spring as the temperature rise 

it loses much of its coat and becomes 

lighter in colour. It possesses even number 

of toes. Hooves have rubber like core 

which allow for gripping smooth rocks 

while keratin at the rim of the hooves 

increases in durability. Due to these 

adaptations it is able to survive in rugged 

mountain slopes of the Himalaya.   

It is herbivours and generally eats grass, 

herbs, leaves and wild fruits. It lives in 

small flocks of 2-20 individuals. It is 

polygynus animal and breeding season is 

October –January. Gestation period is 180-

242 days. It reaches the level of sexual 

maturity at the age 2-3 years. Life span of 

Himalayan tahr is 14-22 years. Leopard, 

Snow leopard are the predator of 

Himalayan tahr.  

This species is given status of ‗Near 

Threatened‘ in IUCN threat list category. 

Population of this species is declining at 

very fast rate because of hunting for its 

meat and habitat loss. Collection of 

medicinal herbs by villager living in 

adjoining forest areas and nomadic 

shepherds and severe competition for 

grazing grounds with sheep and goat in 

alpine regions are also responsible for its 

declining population. Hence general public 

awareness is needed along with ex situ and 

in situ conservation to stop its further 

decline. 
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