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Study the Role of Hydroponic in
Food Security

Prof. Mohammad Yasin Farahmand

Abstract

The increase in the world population, climate change,
droughts, urban development, conversion of agricultural land
into residential houses, arms races and armed conflicts
between countries (Ukraine and Russia) have increased the
demand and need for various products, especially food
products, day by day worldwide and have overshadowed food
security. In 2024, an estimated 8.2 percent (673 million)
people worldwide were chronically hungry and 28 percent of
the population did not have access to sufficient food.
Afghanistan is considered part of the world's village and is an
agricultural country, where according to recent statistics, more
than 60 percent of the people of this borderland earn their
living through agricultural work, and therefore it has suffered
more damage from this area. According to United Nations
reports, about 12.5 million people in this country are currently
suffering from hunger and more than 80 percent of the people
do not have access to sufficient food. Due to this growing
demand, a food crisis is expected to occur in the coming years.
To prevent this crisis, modern methods and technologies
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should be used in food production, and instead of relying on a
single source, different sources should be used in the
preparation and production of food. One of the effective
methods that can be used to obtain more yield in a small area
of land and a small amount of water is hydroponic cultivation
(without soil) or vertical cultivation. In this article, hydroponic
and vertical farming are introduced, its importance in terms of
occupying a small area, preventing water waste and
increasing the level of production is explained, and to clarify
the issue, the amount of production of a plant (Strawberry) in
two different environments has been studied.
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Examining the Challenges and
Opportunities of Promoting and

Developing New Agricultural
Technologies in the Country

Senior Researcher M. Mia Marhun

Abstract

Given the rapid population growth and increasing
demand for food, the development of new agricultural
technologies in the country is a necessity. This article
examines the challenges and opportunities associated with
the promotion and development of new agricultural
technologies. Among the most important challenges are the
lack of financial resources and investment, farmers'
ignorance, social resistance to change, lack of coherent
policies, and weak infrastructure. At the same time,
significant opportunities are seen, including natural resource
capacities, a young workforce, scientific advances, etc.
Significant opportunities are seen including natural resource
capacities, young workforce, scientific advances, etc. This
research was conducted using a descriptive-analytical

method and a review of library and field sources. The results
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show that with careful planning, farmer training, and

government support, new agricultural technologies can be
used to transform the agricultural sector.
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Investigating the Necessity and
Importance of Applying New

Technologies in Agriculture to
Ensure Food Security

Senior Researcher Eng. Rahmat Gul Ahmadi
Abstract
The new or modern technology in agriculture sector can
substantially improve the agricultural production and
sustainability, for instance best management practices for
improvement of agriculture are widely applied nowadays.
However, the modern technology is changing the way that
humans operate the machines, GPS locators, as computer
monitoring systems and self-steer programs allow the most
advanced tractors and implements to be more precise and
less wasteful in the use of fuel, fertilizer or seed. In future,
there, there may mass productor of driverless tractors and
agriculture machinery which electronic sensors and GPS,
maps. The technology and genetic engineering have
resulted in pest resistance and increased crop yields.
Mechanization has led to efficient tilling harvesting, and a
reduction in manual labor. Modern technology in agriculture
has increased production productivity.
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This in turn has improved food security and income for
farmers. In addition, it has helped create new jobs and
improve the quality of live for rural communities. On farm,
precision agriculture technologies and minimize inputs
required for given yield. Modern agriculture technology has
been developed with keeping tow important things in mind:
First things are to obtain the highest yields possible and,
second thing is to get the highest economic profit possible.

This article examines the importance and necessity of
using new technologies in agriculture and its role in
ensuring food security, increasing yields, farmers' income,
economic effectiveness using of new technologies, and
their recognition and introduction to the country's farmers.
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The Role of Food Quality Control

in Ensuring the Country’s Food
Safety and Security

Senior Researcher Waisuddin Jawad

Abstract
Afghanistan is facing a serious food security crisis
that requires urgent and comprehensive take action to
improve people’s living conditions and build a more
sustainable future. By implementing quality control
systems, valuable food products, without adulteration and
with the correct composition of ingredients, reach the
consumer. This issue is also related to food security,
because the mere "presence of food" is not enough, but its
quality must also be guaranteed. Quality control systems
help to identify and correct or eliminate defective products
early, which prevents the wastage of food resources and
thus helps to maintain food security. Food quality control
systems can play a key role in food safety from production
to consumption, maintaining health, reducing waste and
increasing consumer confidence.
Afghanistan faces numerous challenges in ensuring
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food security and safety due to its specific climatic,
political and economic conditions. Prolonged wars,
economic instability, lack of proper facilities and weak
food quality control systems have resulted in a significant
portion of the country’s population not having access to
safe and sufficient food. In such circumstances,
improving and strengthening food quality control systems
can play a key role in food safety and security, namely in
reducing diseases caused by consuming contaminated
food, reducing waste and increasing consumer
confidence. In addition to ensuring food security, this also
helps to sustain food security in the country.

This article attempts to examine the fundamental role
of quality control in ensuring food safety and security from
a scientific, practical, and managerial perspective.
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Evaluation of New Technologies to
Mitigate the Adverse Effects of

Climate Change and Drought for Food
Security

Research Fellow Dr. Shahidullah Sapai

Abstract

Climate change is a global threat for agriculture and
agricultural production worldwide. As a result of the
Green Revolution, there has been a rapid increase in
greenhouse gas emissions, such as CO2, N20, and CH4,
which have led to global warming. In addition, due to
global warming, temperatures have risen rapidly in many
parts of the world in recent years. Afghanistan is facing
severe impacts of climate change, which is causing
droughts, floods, reduced agricultural yields, and food
insecurity. In recent decades, Afghan agriculture has
been affected by climate change. Droughts, changes in
the timing and amount of rainfall, and temperature
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excesses have caused some losses in agricultural
production. A 1-C increase in temperature would reduce
wheat and barley vyields by 271 and 221 kg/ha,
respectively. The use of new technologies can prevent
these effects and play a positive role in strengthening food
security. | conducted a study in Allahabad, India, during
the 2014-2015 growing season to identify genotypes that
are tolerant to high temperatures and in the future, these
traits can be transferred to other varieties through wheat
breeding or by crossing these genotypes among
themselves and creating new varieties. All 108 genotypes
included in the study were divided into eleven clusters.
Since the gap between the eleventh and fourth and the
eighth and fourth clusters is very large, we can use these
genotypes included in these clusters to create desirable
and heat tolerance varieties in breeding program.

1§ OIS Sl 52 o)l ¥z 955,57 o) (S50 (S (5 i 4 ol el

(53 Dl o Sz 4Tl 93958 93255 (o (S LaB 4y (gl Bl 4L
k;J‘ﬁ"J" S (g3 oy (80 o Jo¥ Lx5:}-9o93 gxs'”}’,g" SsZ «CH, 5| (N,O.CO, «sJ
opw (ST 4 45909 (S 950 G 4 5P O S 9IS gy 4 calel A (gog
(I S (57 (80 0 o 5l (guz d gh (el (Ll 0s (590 o))
syeeed gainng s 4 5 S (Sl o 5,95 3 5l CetuaS gDLol> 5138 S 5Dl
by gl >« ISy ) 0 95 i alel o iy el 8 05 lilidl 5 5
5 (S P 4 Va9, 0 glazys o9l (Sgogi o Aigigas S jlade ol iy
4 Dol 5a g 5l geie o (Jgilj az)s 09 )5 (Bl o (g0 (65 aial) wigily;
Al 455 4z 5 LS &> %E;WS%;)US@IM;}I; 221 4 271 0y iy
J9y Sute (5 iS4 Sl (138 8 gl (punig a9l 923 0 (2 (B (VS
)de ol alll 4y i o %555%.91 4 giglS 9328,25 2015- 2014 4,;43[;5 ogs Lo .%59.35J3

ol g diglisi 9,5*39)] 0) gai O %5‘)“.",29 R %5,39" @9“’93 Se> 5515 o

63



Lol (% Joods 5 gl 9099 ()Y o Dol & gaid o Sloogas s (goam 0 L
(Sagh e a5 59 S Ghlyy 695 o) S (S e ol 4 diglivie (6908
redog S (210 09 gy 9ig ndS gl 990 &) digaligin 108 Jgi Jols S aips &y
4 lal 3 93 (Y55 (g3 b p9 (ily Ee 5 gl pls ol w3l of sl
oSNy oS Sy (5 gloS il 4 giglge igllas o (S gl S

0y g

10 155 JIe 2 o)l 9¥game 35,5 ol (5,53 (S (s p Wgi 4 g Bl
by oy (Ko 4 gl 95955 932)95 e 0 (LA & (umal, DT aid
(292.74:2) (6o g9 oY ‘559093 «5H9’J" S % «CH, 4/ N,O (CO, asJ ¢ g

99505 4 e only JU 05 1850 lg2sld o) agogs S (5 o
00 alel al gudgily 0 998 gig> 9l o (I jhwgesl 4 S5 odes 4y (200
Sg Jowgd 0 o)l 9155 0)90 3 Lo (Sigaslyy o (551 0 (2 digke¥ Lol
> Lol (SSgunily o & 5565 (S 5l JsPgm (955 9l ol 9,5 9229) g0l
oy gly9 acie &) $3glSiS 0 digizg (529 (o7 (50 Ul (S5 0 ol ¢S o
10 5l oS Jod & Slid i T 9SS0 (Feogl g o o9 Je
2giglos 15 ol Jol, gigloy allgmsygl ar (5 shulyd (ol ey (2 (5S UneS]
49295 (Ogd 9395 0 16y (gmél (g9 9ig>) 991> 43 CglaaigS o 993 5 4y
S he> Hlpp & a0 ¥ (ghel B3 i 9,95 0 ol S5, 9,95 & oy
Nl 9,51 4 Jgo (6,51 4 (2 o) Jletx ol g9 (wlu] (S 93,13
(1D 6,4.5 Mol 6)-*-“’-’[-’) dglad ST EHT I 9 el éw

Slele 4 by (Jbyole ol cagogs ooy gl anS gl o Golas plil

(S0 S5 ol 4595 0)95 4 (2 Wgedanw W55 9297 0 (2 (90 (55 S Jge
(10004 .z6:3) (6o 6*’-5)’ 459‘6;"5‘“6)*"‘ RYIRY ml.'élm%;fomu.éh\g
&6}‘&.}&9‘ 43)54%%9{&5700/0 55%:3%5-36‘5 Slga 55,5 g3 o Lws B3

M55 3 (55 Be g PISS A DS ghgedian 558,50 el (oeulBl 53 60
(6955 e o pIsS o A el )55 0 Wigil el gl 1geS gugl o ciieS

64



490 4 el O S
iy dogen 91905 S 9igilsS 923 3 (2B J9) Sy 4595 dons 4y & ((G5IUST (595
313 (Shgs a5 9390 oliBly o (Blo & ogiusisS 993 0 5 laS
5 NS 9)9% S (69 b 4 gighd 5SS ol 5ol Al g2 o)l LSy
4 SI> Joi (o @ oyl 4 gl a5 ole (g3 05l oS 5 B> (grie ok
O b8l S o)y (oY 4 g)95 (B o)L glsS aigh (o o (S LSy 0
PULul s (5 aSas 4y Jg9 paiins b b poiilan 4 (2 (60 09l 92 5l gugl 0
J99 srmb & (gl a8l s (S 9igiSg 9,90 & (g wial) alsl ) gigndled o
9794 PO T BTy g9 wiSial) bl A gigiglas cenlSlo L aglye gi
00 aJgo 090 49:31 (o ple ‘_; oLl a4y ‘LS)“S Al GYW 929 4o g
(G aely S5 92 (S 9959 4 93915 950 ol 52,0 9,0 0 (JBzg 0 e

(10g:5) (g5 haly J2 92 (5 99l 4 939l5 920 gl 9l g0 0 SS9 Lo .2

Sl sl 5 5i0l5en il o Lol ) 51 6550 0 5] ldlidl 5

0,28 (Jag (S )5S (S om0 4 (s 63 (5T (o Sl leglae
93515332025 20041997 51 (1972-1970 (1945-1944 (1905-1898 & o7 « 53 (55

92 & Jge byl 4 (JBzg (S5 (o2 599l 1o 59 il (5909l 4
o ). g5 il 5 53515 40-30

S onbe iy ol (ol S (G3IUST (g98 &S oz (695 WLie |
(o Y95 Al Lol (5 gaje8 ol Al caddgd 9,95 0 5l (o5 (595 Ahwe

Sl (gt >

ke b 929l 8 g5 939055 9539 ) 055 (gl g9y (B9 0 & (GGILST (g9 0
45 gigadans ko ol (551 (g rod (g3l cigpaios Digony ol (22 (7 (S5 LSIR
.&gfaflgaiwl ‘5;,.0 L:good&ofg}.;.él 090 & (gl ‘5on| O Al 45

Copopmo (s S

5 el i g sl ceioS gigill o (il (F9057 S sl Siz ol o
%;.L. ‘%gyfl) ool %;';b,gd.‘s L:g).‘.cl oyldelgs  J>g0 50 gl L:gaﬁl ooleS s
(G Sy N1 4p> alSa g3y 98 (gl o Yl 9055y S gigetn 935 S

65



a3 go as’.g'?"’ S

w,i....gm|@|xomeWl06)ﬂL&%§yoéal9ﬁma

aibgy (S

oS 43 958l 0ol o (Jag ol (ol (cosll o (5L (598 00> aagS 5
Too dojc! «55

SiPa0go (S

s> gmlin gyiine (21> gl (U0 0 a JeLlS capogi 4y &> 82959
100 (9% 0y 5 (S (o351 4y gagle S o Sl AT 4

Syl ‘“s.llsﬁ.l K ‘?.55%3 S il Ay &4 luwdlasl o

> b Vs sgighas il s (o) L ol ool g S sl
ot sl 3 5SI5 3 Sl 5 5 0yl hia g ol o sl Dol & LS
IS 3525 20502021 5 s 55 JSH sy o) o i 450 555 (S
ol s 3 1 55 08 5190 28% 5 4565 21 &) ol b yuid 3 o3
535 5] 387 oSan folo siuyg 5 (5 o5 &5t 6:10% - 492 o See
5t > Iyl ysgs s g 5 il s (o5 S 5 Salaal S
(292 70 18) (65 oS JLSa/aal S5 221 5l 271 epus s oy Dol 5 9

P55 (P99 O (Z oS 9Kl (Shpgl (Feog el o (S ol Ui 4
gd 975 4 109 S gew 9y9) (6550 o) Seaia (Jled 4 a4 JIgil) o
49l (P (ornd (5 9)lg0 (F9395 0y i) Lawagl gl coliel Lansgl s (5 iglS
&S gpu?)o 1.5s SI% PO 2050 5 a3 ax o S %;53.395.5 §5o|9.?.cb
w5 SSb Jlgp o st 09/ @}f@u 9,0 2.2 SR 2025 2100 ,5
143 (69 9915 5325,25 2090 51 2080 & Koo (Liwslidl Lisg &y (3,5 2021)
9M|94Z: s JU 2o,52005-1986 o (s 33 &% ,»)fsbulm >,0 5.4 5 as>
Jlfﬁoﬁ}2100)3€3 b @9“'49 &8 9 a5 Ll Jlgs o <z iy 4y
(o 0g9) 9,5 (5l 920 6-2 Lo S sf Olilidl 4y @ (g5
Gl (oot Bl o @Bl 5 (g )y Llpd @ S99 (seges 4 4 olgrn ol

66



e d g0 4 Sl (DIAE D

P35 6S £ (&5 3 9l (JIiS S g o (Jol giged Sl o (S5
4 9315 9lé goge o calol (guon dl (oS (nyeT xS p gt A 9l S 2
b= L9 o5 a3 (gglagy o o)l 4 g5uels gl o walbls (guil s
oy (9 O el 3 Jgedlals 5394155 5 ol po) St o Vgaze 9SS (g0
S sl o JsS e ologl o calle Ly oadd 5 aSU 53S 558 S o
529l 0 ()5 055 peiine (J55 (Brme wiglo0 (S 085 (a0 caigogi e
(S My ok p 92 5 (S geSTy 4 9rigie 90k e 0 (2 (5 (Y95 Joledl,

| Syl oS s Syl o ‘5.»b 45, 4y Slgan o

JE 205 2017 4y (Flyp (Fee d ol 0 plosbe Jlgn o (55 ol 9p95 9
Cgdig> 9297 & ULSI gigale 7.8 0 ((JBizg gl aig M) 935 Lo ol o (S
4 P9l & alel & gin & gigiingl & (S Sy dipg 4y gl S el Il
95N (2 DD (o9 ]y (SuS 4l o gl (e iggl S 2y alansls
(6% o i3 25 %-10 S islS 30

5 50515 5hl o 550 9515 3205 2019 5 4k 19505 S Lol
S gl ablyl gogfpo 65 (S (85 9l (T 4 0T dighigl Wlyo (2
o5 o9 5 Pz 9l y9 7 S Tl (elo o)) byl b glgi S Sl
Jolo0 920 90 05 32% g9 ply > Syl (S (w4 (S SS9y 4 (6)) byl
55 1, b 1 03 5 ol 4y Sl 3 sl 550 19505 sz s
d (Ojgom a4y o 69*" o) &5 GHL» > 1.8 lg>glss ag045 Jag
0.2 syl WL@ gl o gl (0,5 gu)f@..,u > 0.6 wl) 9231960
00 (59 4aS g9 pL 0 4xS hLo (I (Ll 4 (6559 H9uly CeineS o (Lo
Ot goalBl o OlIWLe ol G575 cagag plgs oo (5 (SSglily 4 (o) Sl (2
(110 16) 60,28 (SSge 013 b olod 5 (i o il 4 (B

8L Igm) a5l 4 0yl CetS 0 gm0 9 0 CeiaS iyl 0 (S g ok 4y
97,9 9 (&S Hldladl 4y 4 ples oo L (60 0 calsl goen dl gl oo LS;S opsc|
b@o;nawgg,;;‘u&wg@u@wﬁll.@;ggw@og;

67



(kg Sled oL o)) Codiue Jolo o cuaS gl Jlade 5 o595 Siem o S L
o)m‘sl&sg;mudjd\l.J%smc\Js“s)l w)3|p5w»6;).as“?_§zw
S 99,5 4 axS agl 4 adie IS gigl oz A o)l Gliilibl s 60 e
315 ool S8 4 Fo 5l 6x9ly g mialS o (2 (6 o)l oy iyl (555 0
453 E 9l ($r9ly 99 rpdalS s 9igye 3 00 ably (g (s o gimd 990 955
(5o 39 I8 gl 0 (595 I W59 4 gep (b 3 (2 95 gl sod 4]
J.cy W.M.AS 9.33‘ S O)L;J A_B).«a.ao S yl.aLw." S 9‘ 8 LQJS 3@9 4494[5-{} 3‘ c\.;;
GTW‘SJLM‘LA%Q‘M ) ‘65 Jlf}ﬁoﬁ)‘2021 43,‘4?9341‘_][;‘;«) GO Sy
).ggb&@JJwaMsaqysloolwoe%goggyiwfowbwwo
Slgar ase ylusladl alol & ol malBl oL g0 (oo (g alel & gueS 5 S o
e (5rha 8 gigile 9 Ko 5 ¢ (60 (b (patl Cw 43S Gigdlew S (2 (6
3 70% lysls (sin (b (Joi (5 ol & G 4 ) 5 (gD (gl

590 39 el & gigMw & (LS 5000 ol (590 415 o

Ky 52030 gyb JS3 | Il gl L

FAO, 2022 s330% awsl 5 20% SlgeS ag3 geii

World Bank, 2021 &S JE3-2 ;0 S J55 BUSSIpSILCIR

WEP, 2022 692 60% s 40% ‘
' QS gadig>

4 e 5 gl gl oealBl s Sl JI3E  Jga K59y
S 9‘ (5...» 4.a.’>;u.o‘) &‘9&5 30% ).’ %; -.&.Js.’ 4.'9.0.& S ‘; JIS ).nb).») 2030

(09 60% i 4 455 IS oglaiss 38 S gusgd

68



e 490 4 ol (IO D

oy 5SS g9 0 (S (JIphj 4 gdlol> o 1 Jgunr 2

e SIoR 9 shos UL

25-20% S $Mol> gaié s | (Herat, 55, [CARDA & FAO | JISxg g9 pOLol
LSJ I3 Balkh, Nangarhar) e Gijg.g.c 3

50-40% Lo.».w 5.33‘ S _
e 4365 aygl 035

&5/ sl

GHyJ 30% L“ng Oo=ayelio diga)ld ).u{.> o (g S o 33450 © Rhizobium)
(°)L:.J

[EWTRY By Remote ) 4,5 iy
o il S (Balkh, Kunduz) 33, iale;! s
Co pde T (sensing, GIS

1,30-20% a555 ko 4y Lol gaié & abel & ISy 5l cysly asldl o
e & Custol 136 S o uslidl &y o)l 5505 535.0419-18 5 6> (s3b oS
ol g8 gl 035, (WigadS (SSgas; (Jzg &SI (IS (g9 0 95 g3 LIS
(60 b a5 (gl 9ol 0 659 25% 55 g,V A Gl o (55 ILST 2l
Jlorinal 3 pgginly 3 (599955 &y 5l Loas gugl 0 50% g% gl (g poms of (SSL> 0
03 (535 405 30% syl Bl Sislly 5 Ll cyrg b 5 alel o
) Sy 3 gl g 4y g 3 sl > 3 Jyir
Wajpfl gas 9335

ey

oot sl 5S35 | (i fepgebes) a5 3até s Js

Wgakea 13 1555 G5 52035 St p,S 45% | 52018
Ssolee 14 g0, S5 149540 Sk s d0% | 200
), WEPss.Le 1.9 S 5.0 036 pr 6,0; 30% | ;2022
el (Ao ub i & geis S0lp s 2 (g preglae a5 Jour (B)
“(8S (S9 O] Lﬁ;ﬂ Bgudio 18.9 gLl %; JB 2052022 4
> dig)l (69 185 P90 3 (5 Pomlish 9eil 3) (2 Olyie (& 4p og 00
529725 20152014 5 (aalllas £455 (S g9 eyl 93lol> ol (Soioln ud-93590
69




6;5 oy 3 &S oLl alll 4 bl ey ioslpl sl olge wie o S 90,90 4 $3lS
& (S 599,155 (6,0 4 A 4 595D oLl DS RCBD » cuﬁé (S 909 00
a @.@O@@yl@ww&]ﬂS JL,,J%(;S@R Lxggycyd)oo ‘;JM)
95 Jondy gV (SpF S o9 JgS (60 20 I8

c—i"SJJ P %545‘39)-.3. I Lﬁﬁj L;5'9°35 S T o9 ls o L;’J.o- S
d Aol o gais o Sloogas aso g3 o S (SSelily 4y gl Tog algmligie
S (S gt flt 4 digpligin (g)5098 Lol (o5 90 45 9iblys 9598 6)Y
(19990 (559 0 a8 &Ls o (Uniformity) Jlgiligs gigligius o asd g el
Grain filling ) |, al> 0 gu.So o L?_Bl.b S ¢ yrods gigluy o %553.,99., SRS REFTR
> gl 459 93l 9259 e 9310 O 65 Slo el gilo o %;925 4; (duration
A g9l galighme gl guigh o (Harvest index) Jx ja>ls Jol> 23,
oy iy & az> SHIATSBW-1601 & & gignliguz ¢Joi - o JpBg oy
108 Jo3 oy 4y Juloxi 0 £33 5. (60 (590 (5,05 gl 045 SHIATSBW-1708
299 555 & & Sedpg> gig yindS o ol Jlagy gig ndS (og 4 dignligh
FondS” gl «(13) pedS o531 ¢ (15) xudS pod «(16) Sgligin> Oy oles 5 uls
sl Wgnligi (8) g2 ;o 939 yulS dggn ol oo e (p3y gl (om0 (12)
450 gigyimdS 0 (50 (69d 1B 4 1B disnligh (4) o5 gloi 5 S eyl
853 5 5l ((438.6) ;iudS pud (o cind &y udS 1290 0 (659.1) alold _olacl
oS slei 5 ol ((1471.1) fie )5 ;S mago sl a5 o 51 «(1586.2), fie 5 iyl
(153 .2017) 08 (g9 S (367.5). Frvo 15 935 yiwlS o1 gl pod o

ily Eie 5 g9 elS gl sl madagn 1) 1o ol pyols sl o3l (65 oy

S o)l 9ig 5,5 9alisie 3 (5 Juus 9198 M 0 €555 gig yndS (g0 5. (g0 2k 0

70



e d g0 4 Sl (DIAE D

P9 rlS (69 4 (o7 Mgnlighz aio 5l 695 o)Lol &5 Cedgi £l st Lo
§gS aisialy 4 9iglgd prgllan o (S gigal Sg 0 4y DLl s 9l (VoS (g0 Juls (S
gy 45 a2y S
S (Fyed g S Pgnligha> 108 0 gaid o (Gl g yiandS gudygn 4y 41 Jgox

(5) Gows y Julod o S Landsl g5l e 5

Cluster Members

Within
Cluster uSS

Members Within

the Cluster (n)

Cluster
No

SHIATS-1603, SHIATS-1609, SHIATS-
1623, SHIATS-1625, SHIATS-1644,
SHIATS-1651, SHIATS-16067,
SHIATS-1668, SHIATS-1670, SHIATS-
1674 SHIATS-1677, SHIATS-1695

17.28

12

SHIATS-1601, SHIATS-1616,
SHIATS-1618, SHIATS-1631,
SHIATS-1634, SHIATS-1635,
SHIATS-1640, SHIATS-1642,
SHIATS-1647, SHIATS-1653,
SHIATS-1657, SHIATS-1664,
SHIATS-1673, SHIATS-1676,
SHIATS-1694, SHIATS-1697

42.38

16

SHIATS-1619, SHIATS-1621,
SHIATS-1638, SHIATS-1639,
SHIATS-1659, SHIATS-1662,
SHIATS-1706, SHIATS-1708

28.11

SHIATS-1607, SHIATS-1612, SHIATS-
1613, SHIATS-1617, SHIATS-1632,
SHIATS-1666, SHIATS-1671,
SHIATS-1679

6.94

71




SHIATS-1645, SHIATS-1680,
SHIATS-1684, SHIATS-1686,
SHIATS-1701, SHIATS-1704,
SHIATS-1705, SHIATS-1707

46.22

SHIATS-1602, SHIATS-1610,
SHIATS-1636, SHIATS-1649,
SHIATS-1654, SHIATS-1665,
SHIATS-1672, SHIATS-1678

6.13

SHIATS-1606, SHIATS-1608, SHIATS-
1648, SHIATS-1650

10.86

SHIATS-1604, SHIATS-1605, SHIATS-
1629, SHIATS-1630, SHIATS-1633,
SHIATS-1637, SHIATS-1646,
SHIATS-1655, SHIATS-1661,
SHIATS-1663, SHIATS-1682,
SHIATS-1689, SHIATS-1693

36.13

13

SHIATS-1611, SHIATS-1615, SHIATS-
1624, SHIATS-1626, SHIATS-1656,
SHIATS-1658, SHIATS-1660,
SHIATS-1669, SHIATS-168, SHIATS-
1683, SHIATS-1685, SHIATS-1687,
SHIATS-1688, SHIATS-1692,
SHIATS-1700

39.48

15

SHIATS-1614, SHIATS-1620,
SHIATS-1622, SHIATS-1627,
SHIATS-1628, SHIATS-1641,
SHIATS-1643, SHIATS-1690

27.14

10

SHIATS-1652, SHIATS-1675,
SHIATS-1691, SHIATS-1696,
SHIATS-1698, SHIATS-1699,
SHIATS-1702, SHIATS-1703

10.17

11

72




k0 &g el 106 3
4 e gignliginz o (e dl Slad s (o2 gpmegles 43S Jguo Ky
o (57 (S el g0 & dgligha Sl glsi g S Old g0 (S g lS
P9l 4 Wiglisiez o5 993 5 9115 el gignliginz o (S yulS o 45116 (o
(50 590 B 4 s oS 4 o et (2 S AlS
gl Ee 5 eSS gudsgn S o)l 9ignlign108 o geie 5.5 1 Jgux
(5) o5, Lauwg] aiis gig S

No. 1 I 11T v \Y% VI VII VI X X XI
! 291.0 710.6 514.9 662.8 398.9 856.2 555.1 437.4 821.7 623.3 1034.2
i 659.1 903.5 1299.4 1131.8 1586.4 1233.1 1052.3 1471.1 1031.3 1283.2
1T 306.9 710.0 668.1 1298.7 675.9 461.2 611.5 693.9 649.6
v 435.7 587.5 1326.3 1130.3 622.1 1095.8 1282.3 1726.2
v 230.3 550.7 454.8 372.6 679.5 794.3 1237.7
VI 314.8 550.5 616.1 787.3 888.8 1373.1
VII 231.2 418.5 433.6 509.7 654.8
VIII 205.9 367.5 499.8 747.2
IX 263.0 593.7 488.5
X 438.6 569.5
XI 157.9

4 (1726.2) &ie 55 el 10l gl mandygn o (oily (olael e 5 g9 ndS s
0S5 Poi 5 & 5 gig padS 9 91 (1586.2) e 5 S g0 gl oy 8 (2 i
(80 B Cu (867.5) Fie 5 yidS o319l wts o (dlg

&Y J>

(Smart Agriculture) Ls),JL.S.g OydyS aS S 1
S «&igS )5 4yl (sprinkler) I,L gl (drip) «_sS"’L" aSJ g Lo gagl o
LSJ""")" o)y 4 d)m I"’Sﬂ‘f5|

B gigasd 6Sig,) Caaglia aé\.leggc\.&mlﬂ > )Y d Dol o glils o
ol o sigasd 9505)) Cangliie o (guilyy &y 5igl 5l (F9og Iz 1 s,
(595 &y opw Il
S 4.4».19..34‘123 us.l-.b S ‘5.0 S 5‘ ‘4.;9)..\..;.1.:.».4 gy ¢ GPSs «J AJW J-a‘-‘-’”@
(95 Lhnye (5 A5 4y 9,8y R85 O 0pw g S

73



e (g (535 (S50 0 2
@,S L?SW 6!15...15 <z o,ld adgs Lsy o o (Solar Energy): L5-)).,| NI

s Jls
-89 i atwgos JUymle gl 49 cutSd o (Wind Power): (g5, (g0l o

Gy ol (o o (o dss (@55 0 a5 g A g5 0 1 (g3eILST 5B sk
695 0% %€9Lf.{g'
SiHUST (Mosoy S poo a9l 0 3
9231 o Jleo » J9 o :(water harvesting) A;W Jolsily gagl )L o
.00 0,¥ dewlis 05y L?_w}uh! K
gl g)S Juad 3 o)) 9,509 t g (Sg95 ISIl (gl o elil 5 4
Jorlr G Jlee crwlie olslaily 950ol> ol 615 59
g b 9399 9l Iy (Dl 0 1 gass (90 0 gig a5 5
gadmngs (513703 3 o))
1 S3PIUSS @95 ol (B gy 3 1325 16
o> ol (dehydrators) 5;5559-?9 gl oy asd 1 Lslg d.l.l.m)., ol 1de o
Ol olsS (gWig> oS98 Se
5 5L ol 390 cpmms > 1aipatianrs (Cold Chain) ki Uil o,
o)l (o 5 CeiS 5l glo
%5513l Logitne c¥gummmae i3 50055 teigainas (lfuzme (Sge I3k 0
(S o (JIPL5 gnlge 010 (o2 (595 gl
Sylog asle gl 4y, 7
g8l sl gigmy5 L o« ugailys 192 w998 55,8 S st ST) Ll
rsrY 9,5959)5 3 &5 gileglas
0yl 55 o illsS (5,539, o 1aigel, 5o 5us, U]
Jorln dey & 5Lt asle g s t(gglag o 4y ol wlBl

74



e d g0 4 Sl (DIAE D

g

460 195w g o)l Cual (olde o (Lailidl s (g38l gl «5~19‘ o
4593@*‘%@%5%5“@‘“ LR ost;. @.Jébg;fomw‘
55 s o)) il ol 0 5515 5isla 19-18 o g5_> ‘%ggx,:psb 30-20%
JY (Gl 0 g5 3 5l CuiaS gDLol> 555,50 gigdlew «( Iy 0 (o7 s
(5o el I3 & ghay (colBlo S (LBl S (S g5 gutusgpg 4y - 555
38 (200 (9095 9 gl igighis (5 jlade gl EEg ey Lo Sy asd es
1°C (P9995 0 (g3 (g5 il igly (o (5 adgi 4y ¢¥pame 9765
5 SR SELS 221 51 271 6y i 4y Mol situsg sl saié s Il
2l ol 4s5J gl 078 S Wigas  SSges) SS9 aS) (g39IUST (g9 0 g5 o5
3.8 o Ay 5 Jleil; ¢dlol> o S 25% @y 4 Gabai o (5ILSG
sl eCuialy grlie 0 LS 0gs 55,570 (B (GYsS g5 aS L)) (g3IUST (595
Ao g sdsi (S CuogSo s Farlal S50 9255l UST g0 0. (g5 A wigh 55U
S 0wl G5IUST g5 6] L)) & e 905 geanie oele o gl 910
Ll L5 L g2 535 8 g8 ellae 55l & 5505 3 o] ks (lbne sha
sl adoge 1) Ioe ol @iolS ol 051 (63 7 oy (o Al s IS Al
s 9195 D 0 £935 gig pradS (g3 9 (93 Ol 1o (ily Ehe S g S eyl
452 gl g95 0,Lil & Cuivgs Elp o3l (Jladol 0 o)) 9ig 555 siliSe s (S
$i3elSon 4 Olol 0 08 (VS (g3 Jolds (5 gigadS (o0 4 (o2 Sgnligi
9y &5 a5y 5 olsS ikl ) 9iglgs pigllae s S

4.39}3.:.353

©ldgr 0 (& opS il & Olig gyl ol oS gl (S5 1
(S 09 GM..Jb dasic o)l (Smart Agriculture)%;i;

> 558 LSS Jiazuo o <> LE)"S J"’“”‘ﬁ & Sylig 65 10gw ol Co s 2
'g595‘-‘°9 2985 6@9*4’ ol ds=1n

555 o sl slls s 2 @S il & Syliy oo 3
(8P G e & S (55IUSS

75



9399 3l (o Jmlz o (o2 o5 pailyy & Oyliy Oyl gl Caio s 4
gs-’L"‘"'b" (oo b o5 oy b (o3l & (g prom &y 0 gl 5 lal gty
<(§95 555 455 Aoy 05 539D
RE P
22016 lacen,8 g Lajlos] i 1y Leailadl o o8l s wlegs Cindg W1

1. Azimi, A and McCauley, D. "Afghanistan’s Environment in
Transition. Asian Development Bank. Manila. 2002

2. FAO. Climate change and food security a framework document.
Rome, 2008

3. Mazloum, Fayaz Gul. Sail, Ezat Ullah. The Impact of Climate
Change on Food Security and Adaptation Strategies in Rural Areas of
Afghanistan. Eduvest —Journal of Universal Studies Volume 4 Number
11, November, 2024.

4. Moench, M. and A. Dixit (eds.). Adaptive Capacity and
Livelihood Resilience Adaptive Strategies for Responding to Floods and
Droughts in South Asia. Institute for Social and Environmental
Transition. 2004.

5. Sapi, Shahidullah. Study on Genetic Diversity of Morpho-
Physiological and Yield Parameters related to Terminal Heat Tolerance
in Bread Wheat ( 7riticum aestivum L.) Genotypes. 2017.

6. Sarwary, M. Samiappan, S. & Khan, G. D. Climate Change and
Cereal Crops Productivity in Afghanistan: Evidence Based on Panel
Regression Model. Sustainability, 15(10963), 1-13. (2023).

7. Wafa, Shermohammad. Himatkhwa, Rahimullah. Salihi,
Mohammad Sadiq. The impact of climate change on agriculture in

Afghnistan. Journal of Natural Science.

76



S35k on ) ks Jlgipss
Fgo5T 9355 O abowg 4 SiIUSTnb o (I olgn 4
ol ol gl g5lrg ¥ 0 udgi o

Evaluation of Biotechnological
Methods for Agricultural Seed

Production in the Country
Research Fellow Khalil-u-Rahman Barakzai

Abstract

Agriculture is one of the main Sectors of Afghanistan’s
economy; however, it faces numerous challenges including
climate change, water scarcity, the spread of pests and
diseases, and the low quality of traditional seeds. While
globally, high-yielding, disease-resistant, and quality-
enhanced seeds are being produced through biotechnology,
hybrid technology, and artificial mutation, agriculture in
Afghanistan still largely depends on traditional practices.

This study, conducted using a descriptive-analytical
method, aims to assess the effects of modern scientific
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techniques to propose practical solutions for improving the
quality and quantity of Afghanistan’s agricultural products.
The findings indicate that biotechnological techniques such
as Genetic Engineering, Tissue Culture, Micro propagation,
and Marker-Assisted Selection have not only increased
yields but also enhanced plant resistance to diseases and
environmental stresses. For instance, the IR64 hybrid rice
variety in India demonstrated a 25% higher yield under
drought conditions, while virus-resistant potato varieties
produced through Tissue Culture showed a 30%
improvement. Global experiences with the use of
biotechnology reveal that these methods play a significant
role in ensuring food security, mitigating the impacts of
climate change, and enhancing agricultural exports. The
findings of this study conclude that replacing traditional
methods with advanced scientific technologies represents
the most effective strategy for achieving sustainable growth
in Afghanistan’s agricultural sector.
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Assessing the Role of Modern

Technique Indoor Vertical Farming

in Food Security
Researcher Mohammad Monir Naziry

Abstract
With a growing human population, there is a
growing need for sustainable practices, especially within
agriculture. As the population increases, so does the
number of resources used to provide for it. Vertical
farming technology has the potential to impact the world
economically, environmentally and socially.

Indoor vertical farming is an innovative and sustainable
method of agriculture that has the potential to
revolutionize food production. Despite some limitations,
there is a bright future for indoor vertical farming, as it
offers several advantages over traditional farming
methods.
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This article discusses the method of growing
agricultural plants in vertically constructed layers of
artificial light, heat, and a controlled environment for the
purpose of growing plants in indoor vertical farms. This
farming technique allows for the fresh production in a
limited space throughout the year, making it a promising
solution to the challenges of traditional agriculture, such
as climate change, land use, and water scarcity.

This is a review article. In this article conclude that
although there are substantial potential benefits from indoor
farming both for food security and resource sustainability,
more research is needed that carefully assesses and
confirms these effects at different locations and scales.
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Assessing the Current Status of
Thermal Food Preservation and Its

Impact on Food Security in
Afghanistan

Researcher Imran Laiq
Abstract

The high level of food loss and waste is a major
obstacle to the production, marketing, and export of
agricultural products in Afghanistan. Globally, nearly 20%
of food is lost each year due to spoilage, while the rate of
post-harvest losses of agricultural products in
Afghanistan reaches 30—-40%.

This situation negatively affects the country’s food
security and farmers’ incomes. Thermal food preservation
methods and technologies play a vital role in reducing food
losses while maintaining the quality, taste, color, and
nutritional value of food. This research article analyzes the
types, mechanisms, and applications of these technologies,

as well as Afghanistan’s current situation, their impact on
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Carmbo
food security, existing challenges, potential opportunities,
and future solutions. The findings of this study indicate that
the development of thermal technologies and the
expansion of cold storage and cold chain systems are of
fundamental importance for strengthening food security in
Afghanistan.
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Role of GIS and Remote Sensing
Technology in the Agricultural Sector

Researcher. Hamid Aman

Abstract

Agriculture in Afghanistan is a fundamental sector for
economic growth and food security, but our country faces
serious challenges, including climate change, water
scarcity, inefficient land use, and lack of infrastructure.
Accurate analysis and mapping of agricultural areas play a
vital role in addressing these challenges. This paper
focuses on the application of geoinformatics technologies,
including geographic information systems (GIS) and remote
sensing, for the analysis and mapping of agricultural areas
in Afghanistan. This study provides an overview of remote
sensing technology for agricultural crop identification, land
use and cover monitoring, water resources management,
and prediction of the spread of plant pests and diseases.
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Through the synthesis and analysis of available data, this
paper reviews the current status of geoinformatics in
agriculture in Afghanistan and its application.

The significance of this article is that geoinformatics
technology can provide accurate and timely information
for the improvement of agricultural land, efficient use of
water, and increased yields, which in turn helps farmers
and policymakers in making decisions. The main
objective of this article is to bring about significant positive
changes in the agricultural sector of the country with the help
of GIS and remote sensing technologies. The research
questions are also answered in this article. This article
recommends that investment in geoinformatics, knowledge
sharing, and training of experts in various fields are necessary
for the sustainable development and strengthening of
Afghanistan's agricultural sector. This study is written in an
analytical-descriptive manner using GIS and remote sensing,
with conclusions, recommendations, and references.
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Assessing the Role of Transgenic

Plants in Afghanistan’s Food

Security
Asisstant Researcher Hayatullah Wesal
Abstract
Afghanistan is an agriculture-based country, where
about 22% of its Gross Domestic Product (GDP) comes
from agriculture, and nearly 70% of the rural population
depends on it. However, this sector faces serious
challenges due to climate change, drought, wars,
economic instability, and limited investment in agricultural
technology. Food security, which is a fundamental
principle for human survival, is under severe crisis in the
country, and according to FAO reports, nearly half of the
population suffers from insufficient or emergency levels
of food insecurity.
Globally, the introduction of genetically modified (GM)
crops has proven to be a fundamental step toward
modernizing agriculture, strengthening food security, and
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increasing farmers’ income. This study discusses the
historical stages, techniques, and socio-economic as well
as environmental impacts of GM crops. The findings reveal
that genetically modified crops have been highly beneficial
in improving resistance against pests, diseases, and
drought, while contributing significantly to food security.
Research indicates that some GM crops, such as HB4
wheat, Bt cotton, and Innate® late-blight-resistant
potatoes, are particularly promising. Bt cotton increases
yields by an average of 22%, reduces pesticide use by
37%, and raises farmers’ income by 68%, especially in
developing countries. HB4 wheat increases yield by
about 14.9% under drought conditions and 1.5% under
favorable irrigation conditions. For Afghanistan, the
introduction of these technologies is considered a crucial
opportunity to address food security challenges and
enhance agricultural resilience against climate change.
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