
Abstract
Onfarm �eld trials carried out with Bacillus thuringiensis (Bt) cotton in different states of India show that the technology
substantially reduces pest damage and increases yields. The yield gains are much higher than what has been reported for
other countries where genetically modi�ed crops were used mostly to replace and enhance chemical pest control. In many
developing countries, small-scale farmers especially suffer big pest-related yield losses because of technical and economic
constraints. Pest-resistant genetically modi�ed crops can contribute to increased yields and agricultural growth in those
situations, as the case of Bt cotton in India demonstrates.

Register and access this article for free

As a service to the community, this article is available for free.

LOG IN CREATE A FREE ACCOUNT

Access the full article

View all access options to continue reading this article.

CHECK ACCESS

ALREADY A SUBSCRIBER OR AAAS MEMBER? SIGN IN AS AN INDIVIDUAL OR VIA YOUR INSTITUTION

Supplementary Material
File (qaim.som.pdf)

DOWNLOAD 9.81 KB

REFERENCES AND NOTES
1

        

HOME SCIENCE VOL. 299, NO. 5608 YIELD EFFECTS OF GENETICALLY MODIFIED CROPS IN DEVELOPING COUNTRIES

󡀆󡐢

Yield Effects of Genetically Modified Crops in

Developing Countries

 AND Authors Info & Affiliations

   CHECK ACCESS

REPORTS

MATIN QAIM DAVID ZILBERMAN

SCIENCE 7 Feb 2003 Vol 299, Issue 5608 pp. 900-902 DOI: 10.1126/science.1080609

ADVERTISEMENT

We and our 43 IAB TCF partners store and access information on your device for the following purposes: store and/or access information on a device,

advertising and content measurement, audience research, and services development, personalised advertising, and personalised content.  

 

 

Personal data may be processed to do the following: use precise geolocation data and actively scan device characteristics for identification.  

 

 

Our third party IAB TCF partners may store and access information on your device such as IP address and device characteristics. Our IAB TCF Partners

may process this personal data on the basis of legitimate interest, or with your consent. You may change or withdraw your preferences at any time by

clicking on the cookie icon or link; however, as a consequence, you may not see relevant ads or personalized content. You may change your settings at

any time or accept the default settings. You may close this banner to continue with only essential cookies. Privacy Policy

Storage Preferences

Third Parties

SAVE

ACCEPT ALL

REJECT NON-ESSENTIAL

STORAGE

TARGETED ADVERTISING

PERSONALIZATION

ANALYTICS

https://www.science.org/action/ssostart?redirectUri=/doi/10.1126/science.1080609
https://purchase.aaas.org/order/startnew/580?&returnUrl=https://www.science.org/doi/10.1126/science.1080609&ctc=SPREGFRE
https://www.science.org/action/showLogin?redirectUri=%2Fdoi%2Fabs%2F10.1126%2Fscience.1080609
https://www.science.org/action/ssostart?redirectUri=%2Fdoi%2Fabs%2F10.1126%2Fscience.1080609
https://www.science.org/doi/suppl/10.1126/science.1080609/suppl_file/qaim.som.pdf
https://www.science.org/
https://www.science.org/journal/science
https://www.science.org/toc/science/299/5608
https://www.science.org/#facebook
https://www.science.org/#twitter
https://www.science.org/#bluesky
https://www.science.org/#linkedin
https://www.science.org/#reddit
https://www.science.org/#wechat
https://www.science.org/#whatsapp
https://www.science.org/#email
https://www.science.org/action/addCitationAlert?doi=10.1126%2Fscience.1080609
https://www.science.org/personalize/addFavoritePublication?doi=10.1126%2Fscience.1080609
https://doi.org/10.1126/science.1080609
https://www.science.org/content/page/privacy-policy


SHOW ALL REFERENCES

Supporting Online Material
www.sciencemag.org/cgi/content/full/299/5608/900/DC1
Table S1
References

(0)eLetters

eLetters is a forum for ongoing peer review. eLetters are not edited, proofread, or indexed, but they are screened.

eLetters should provide substantive and scholarly commentary on the article. Neither embedded figures nor

equations with special characters can be submitted, and we discourage the use of figures and equations within

eLetters in general. If a figure or equation is essential, please include within the text of the eLetter a link to the

figure, equation, or full text with special characters at a public repository with versioning, such as Zenodo. Please

read our Terms of Service before submitting an eLetter.

LOG IN TO SUBMIT A RESPONSE

No eLetters have been published for this article yet.

CURRENT ISSUE

Sign up for ScienceAdviser

Get Science’s award-winning newsletter with the

latest news, commentary, and research, free to

your inbox daily.

SUBSCRIBE

LATEST NEWS

P. Pinstrup-Andersen, E. Schiøler, Seeds of Contention: World Hunger and the Global Controversy over GM Crops (Johns Hopkins Univ. Press,

Baltimore, 2001).

GOOGLE SCHOLAR

2
M. A. Altieri, Genetic Engineering in Agriculture: The Myths, Environmental Risks and Alternatives (Special Report No. 1, Food First, Oakland, CA,

2001).

GOOGLE SCHOLAR

3
C. James, Global Review of Commercialized Transgenic Crops: 2001 (Feature: Bt Cotton), ISAAA Briefs No. 26 [International Service for the Acquisition

of Agri-biotech Applications (ISAAA), Ithaca, NY, 2002], p. 12.

GOOGLE SCHOLAR

4
J. Carpenter et al., Comparative Environmental Impacts of Biotechnology-Derived and Traditional Soybean, Corn, and Cotton Crops (Council for

Agricultural Science and Technology, Ames, IA, 2002).

GOOGLE SCHOLAR

Genomic and morphometric evidence for Austronesian-mediated pig

translocation in the Pacific

BY DAVID W. G. STANTON,  AURELIE MANIN,  ET AL.

SPARK-seq: A high-throughput platform for aptamer discovery and kinetic

profiling

BY GUOYAN LUO,  JIA SONG,  ET AL.

A free-floating-planet microlensing event caused by a Saturn-mass object

BY SUBO DONG,  ZEXUAN WU,  ET AL.

ADVERTISEMENT

NASA’s Mars Sample Return mission is dead

SCIENCEINSIDER 6 JAN 2026

Fresh conflicts erupt around giant database for flu

and COVID-19 sequences

SCIENCEINSIDER 6 JAN 2026

Appeals court agrees that NIH cannot reduce

overhead payments to academic institutions

SCIENCEINSIDER 6 JAN 2026

Exclusive: Have scientists found Leonardo da

Vinci’s DNA?

NEWS FEATURE 6 JAN 2026

NEWS 6 JAN 2026 NEWS 6 JAN 2026

ADVERTISEMENT

TABLE OF CONTENTS 

We and our 43 IAB TCF partners store and access information on your device for the following purposes: store and/or access information on a device,

advertising and content measurement, audience research, and services development, personalised advertising, and personalised content.  

 

 

Personal data may be processed to do the following: use precise geolocation data and actively scan device characteristics for identification.  

 

 

Our third party IAB TCF partners may store and access information on your device such as IP address and device characteristics. Our IAB TCF Partners

may process this personal data on the basis of legitimate interest, or with your consent. You may change or withdraw your preferences at any time by

clicking on the cookie icon or link; however, as a consequence, you may not see relevant ads or personalized content. You may change your settings at

any time or accept the default settings. You may close this banner to continue with only essential cookies. Privacy Policy

Storage Preferences

Third Parties

SAVE

ACCEPT ALL

REJECT NON-ESSENTIAL

STORAGE

TARGETED ADVERTISING

PERSONALIZATION

ANALYTICS

http://www.sciencemag.org/cgi/content/full/299/5608/900/DC1
https://www.science.org/content/page/terms-service
https://www.science.org/action/ssostart?redirectUri=/doi/full/10.1126/science.1080609
https://www.science.org/toc/science/391/6780
https://www.science.org/content/page/scienceadviser?intcmp=rrail-adviser&utm_id=recFUzjFNRznSEEDd
https://scholar.google.com/scholar?q=P.+Pinstrup-Andersen%2C+E.+Schi%C3%B8ler%2C+Seeds+of+Contention%3A+World+Hunger+and+the+Global+Controversy+over+GM+Crops+%28Johns+Hopkins+Univ.+Press%2C+Baltimore%2C+2001%29.
https://scholar.google.com/scholar?q=M.+A.+Altieri%2C+Genetic+Engineering+in+Agriculture%3A+The+Myths%2C+Environmental+Risks+and+Alternatives+%28Special+Report+No.+1%2C+Food+First%2C+Oakland%2C+CA%2C+2001%29.
https://scholar.google.com/scholar?q=C.+James%2C+Global+Review+of+Commercialized+Transgenic+Crops%3A+2001+%28Feature%3A+Bt+Cotton%29%2C+ISAAA+Briefs+No.+26+%5BInternational+Service+for+the+Acquisition+of+Agri-biotech+Applications+%28ISAAA%29%2C+Ithaca%2C+NY%2C+2002%5D%2C+p.+12.
https://scholar.google.com/scholar?q=J.+Carpenter+et+al.%2C+Comparative+Environmental+Impacts+of+Biotechnology-Derived+and+Traditional+Soybean%2C+Corn%2C+and+Cotton+Crops+%28Council+for+Agricultural+Science+and+Technology%2C+Ames%2C+IA%2C+2002%29.
https://www.science.org/doi/10.1126/science.adv4963
https://www.science.org/doi/10.1126/science.adv6127
https://www.science.org/doi/10.1126/science.adv9266
https://www.science.org/toc/science/current
https://www.science.org/content/article/nasa-s-mars-sample-return-mission-dead
https://www.science.org/news/scienceinsider
https://www.science.org/content/article/fresh-conflicts-erupt-around-giant-database-flu-and-covid-19-sequences
https://www.science.org/news/scienceinsider
https://www.science.org/content/article/appeals-court-agrees-nih-cannot-reduce-overhead-payments-academic-institutions
https://www.science.org/news/scienceinsider
https://www.science.org/content/article/have-scientists-found-leonardo-da-vinci-s-dna
https://www.science.org/news/feature-article
https://www.science.org/news/all-news
https://www.science.org/news/all-news
https://www.science.org/content/page/privacy-policy


RELATED JOBS

MORE JOBS ▶

CBS - Post-Doctoral Researcher Position in Electrochemistry
Mohammed VI Polytechnic University
Benguerir

Spring 2026 Westlake Fellows Program Nominations and Applications Open
Westlake University
Hangzhou, Zhejiang (CN)

GSMI - Professor in ESG Economy social and governance
Mohammed VI Polytechnic University
Benguerir, Morocco

View full text | Download PDF

Against all odds, a curious sea creature survived

the dino-killing asteroid

Jellyfish sleep a lot like us—and for the same

reasons

ADVERTISEMENT

FOLLOW US

    󡀆     GET OUR NEWSLETTER

NEWS

All News

ScienceInsider

News Features

Subscribe to News from Science

News from Science FAQ

About News from Science

Donate to News

CAREERS

Careers Articles

Find Jobs

Employer Hubs

COMMENTARY

Opinion

Analysis

Blogs

JOURNALS

Science

Science Advances

Science Immunology

Science Robotics

Science Signaling

Science Translational Medicine

Science Partner Journals

AUTHORS & REVIEWERS

Information for Authors

Information for Reviewers

LIBRARIANS

Manage Your Institutional

Subscription

Library Admin Portal

Request a Quote

Librarian FAQs

ADVERTISERS

Advertising Kits

Custom Publishing Info

Post a Job

RELATED SITES

AAAS.org

AAAS Communities

EurekAlert!

Science in the Classroom

ABOUT US

Leadership

Work at AAAS

Prizes and Awards

HELP

FAQs

Access and Subscriptions

Order a Single Issue

Reprints and Permissions

TOC Alerts and RSS Feeds

We and our 43 IAB TCF partners store and access information on your device for the following purposes: store and/or access information on a device,

advertising and content measurement, audience research, and services development, personalised advertising, and personalised content.  

 

 

Personal data may be processed to do the following: use precise geolocation data and actively scan device characteristics for identification.  

 

 

Our third party IAB TCF partners may store and access information on your device such as IP address and device characteristics. Our IAB TCF Partners

may process this personal data on the basis of legitimate interest, or with your consent. You may change or withdraw your preferences at any time by

clicking on the cookie icon or link; however, as a consequence, you may not see relevant ads or personalized content. You may change your settings at

any time or accept the default settings. You may close this banner to continue with only essential cookies. Privacy Policy

Storage Preferences

Third Parties

SAVE

ACCEPT ALL

REJECT NON-ESSENTIAL

STORAGE

TARGETED ADVERTISING

PERSONALIZATION

ANALYTICS

https://jobs.sciencecareers.org/searchjobs/?Keywords=Biology&NearFacetsShown=true&utm_source=Hawkeye&utm_medium=Widget&utm_campaign=Hawkeye+Biology+77
https://jobs.sciencecareers.org/job/676492?utm_source=Hawkeye&utm_medium=Widget&utm_campaign=Hawkeye+Biology+77
https://jobs.sciencecareers.org/job/676743?utm_source=Hawkeye&utm_medium=Widget&utm_campaign=Hawkeye+Biology+77
https://jobs.sciencecareers.org/job/676467?utm_source=Hawkeye&utm_medium=Widget&utm_campaign=Hawkeye+Biology+77
https://www.science.org/doi/full/10.1126/science.1080609
https://www.science.org/doi/pdf/10.1126/science.1080609
https://www.science.org/content/article/against-all-odds-curious-sea-creature-survived-dino-killing-asteroid
https://www.science.org/content/article/jellyfish-sleep-lot-us-and-same-reasons
https://www.science.org/content/page/science-family-journals-social-media
https://www.facebook.com/ScienceMagazine
https://twitter.com/sciencemagazine
https://www.instagram.com/ScienceMagazine
https://www.youtube.com/user/ScienceMag
https://mp.weixin.qq.com/s?__biz=MzI3NDY3NzQ2Mg==&mid=100002815&idx=1&sn=2949c025a553ac718b9612a0473b9f60&chksm=6b1120465c66a9508b01eaef1589b15d440e50b189106c8c594de8c6471f696a978de952fb15&mpshare=1&scene=1&srcid=0716JJQ5V4cKbgMMsya2MQ0n&sharer_sharetime=
https://www.linkedin.com/company/science-magazine
https://bsky.app/profile/science.org
https://www.threads.net/@sciencemagazine
https://www.science.org/content/page/email-alerts-and-rss-feeds
https://www.science.org/content/page/scienceadviser?intcmp=ftr-adviser&utm_id=recdExfxt1yeSJxzi
https://www.science.org/news
https://www.science.org/news/all-news
https://www.science.org/news/scienceinsider
https://www.science.org/news/features
https://www.science.org/content/page/news-science-subscriptions?intcmp=footer-subscribetonews&utm_id=recziGpGO7jMVeez2
https://www.science.org/content/page/news-subscriber-faqs
https://www.science.org/content/page/about-news-science
https://www.science.org/news/donate?intcmp=footer-donate&utm_id=recVQVKKRRLdidlGT
https://www.science.org/careers
https://www.science.org/topic/article-type/careers-editorial
https://jobs.sciencecareers.org/
https://www.science.org/careers/employers
https://www.science.org/commentary
https://www.science.org/commentary/opinion
https://www.science.org/commentary/analysis
https://www.science.org/blogs
https://www.science.org/journals
https://www.science.org/journal/science
https://www.science.org/journal/sciadv
https://www.science.org/journal/sciimmunol
https://www.science.org/journal/scirobotics
https://www.science.org/journal/signaling
https://www.science.org/journal/stm
https://spj.sciencemag.org/
https://www.science.org/content/page/contributing-science-family-journals
https://www.science.org/content/page/contributing-science-family-journals
https://www.science.org/content/page/peer-review-science-publications
https://www.science.org/content/page/librarian-portal
https://www.science.org/action/institutionAccessEntitlements
https://www.science.org/content/page/librarian-portal
https://scienceaaas.org/request
https://www.science.org/content/page/librarian-portal-frequently-asked-questions
https://advertising.sciencemag.org/
https://advertising.sciencemag.org/
https://www.science.org/custom-publishing
https://employers.sciencecareers.org/
https://www.science.org/content/page/related-sites
https://www.aaas.org/
https://members.aaas.org/home
https://www.eurekalert.org/
https://www.scienceintheclassroom.org/
https://www.science.org/content/page/aboutus
https://www.science.org/content/page/leadership-and-management
https://www.aaas.org/careers/workataaas
https://www.science.org/content/page/prizes-and-awards
https://www.science.org/content/page/help
https://www.science.org/content/page/faqs
https://www.science.org/content/page/access-and-subscriptions
https://backissues.science.org/
https://www.science.org/content/page/reprints-and-permissions
https://www.science.org/content/page/email-alerts-and-rss-feeds
https://www.science.org/journal/scirobotics
https://www.science.org/journal/signaling
https://www.science.org/journal/stm
https://www.science.org/journal/science
https://www.science.org/journal/sciadv
https://www.science.org/journal/sciimmunol
https://www.science.org/content/page/privacy-policy


Librarian FAQs TOC Alerts and RSS Feeds

Contact Us

© 2026 American Association for the Advancement of Science. All rights reserved. AAAS is a partner of HINARI, AGORA, OARE, CHORUS, CLOCKSS, CrossRef and COUNTER. Science

ISSN 0036-8075.

Terms of Service  |  Privacy Policy  |  Cookie Preferences  |  Accessibility

We and our 43 IAB TCF partners store and access information on your device for the following purposes: store and/or access information on a device,

advertising and content measurement, audience research, and services development, personalised advertising, and personalised content.  

 

 

Personal data may be processed to do the following: use precise geolocation data and actively scan device characteristics for identification.  

 

 

Our third party IAB TCF partners may store and access information on your device such as IP address and device characteristics. Our IAB TCF Partners

may process this personal data on the basis of legitimate interest, or with your consent. You may change or withdraw your preferences at any time by

clicking on the cookie icon or link; however, as a consequence, you may not see relevant ads or personalized content. You may change your settings at

any time or accept the default settings. You may close this banner to continue with only essential cookies. Privacy Policy

Storage Preferences

Third Parties

SAVE

ACCEPT ALL

REJECT NON-ESSENTIAL

STORAGE

TARGETED ADVERTISING

PERSONALIZATION

ANALYTICS

https://www.science.org/content/page/librarian-portal-frequently-asked-questions
https://www.science.org/content/page/email-alerts-and-rss-feeds
https://www.science.org/content/page/contact-us
https://www.aaas.org/
https://www.science.org/content/page/terms-service
https://www.science.org/content/page/privacy-policy
https://www.science.org/content/page/accessibility
https://www.science.org/content/page/privacy-policy

