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Extended Abstract

1. Introduction: The functioning of natural and agricultural ecosystems is based on biodiversity, and the
reduction of biodiversity is considered a serious threat to the sustainability of agricultural ecosystems and
world food security. Intensification and improper use of external inputs have led to ecosystems with less
diversity and greater vulnerability. Afghanistan has an agricultural-based economy, and the food security
of people is mostly dependent on national agricultural production. However, in recent years, food
production in the country has been threatened due to complicated political conditions. It is well
documented that proper use of biodiversity could enhance crop production in low-input systems. In
Afghanistan, all vegetables and summer crops are known as “vegetables”; however, so far, no published
information is available on this important species. This study was conducted to evaluate the vegetables
and summer crops in the agroecosystems of Afghanistan.

2. Materials and Methods: To carry out this research, a countrywide dataset was collected. The required
data were extracted from questionnaires collected in 388 counties across 34 provinces. For this purpose,
in the growing season of 2019 -2020, all provinces and at least 10% of the counties located in each
province were selected and evaluated based on the cultivated area of vegetables and summer crop species
across the provinces. The national registered information and the data available in the agricultural
management centers of the provinces were also used. The existing production systems were differentiated
using cluster analysis. Shannon diversity index, Simpson diversity index, and species evenness index
were also calculated. The common crop rotations in different provinces were extracted from the
questionnaires and included in the relevant table.

3. Results and Discussion: The cultivated vegetables and summer crops in the country are divided into two
groups: major vegetables, including Potato (Solanum tuberosum L.), Tomato (Solanum Lycopersicon),
Onion (Allium cepa L.), Melon (Cucumis melo L), and Watermelon (Citrullus vulgaris L.), and minor
vegetables. Watermelon, Melon, Potato, Tomato, and Onion constitute (2.62 %, 2.16 %, 1.56 %, 0.5%,
and 0.5 %) of the country's total cultivated area, respectively. The cluster analysis of the cultivated area
of various vegetables and summer crops showed the existence of 6 clusters based on the cultivated area
and the vegetable production system, number of main vegetables and summer crops cultivated in each
province. After Nimroz province (42334 ha), Jawzjan, Farah, and Badghis provinces have the largest
cultivated area of five main vegetables and summer crops (27843 ha, 26858 ha, and 23376 ha,
respectively). Shannon and Simpson diversity indices were low in most provinces and generally in the
vegetable production systems of Afghanistan. On average, the highest value of the Shannon diversity
index of vegetables and summer crops was 1.52 (in Baghlan), and the lowest value was 0.05 (in Bamyan).
The Simpson's index, with a slight change of maximum of 0.76 and a minimum of 0.02, was estimated
for vegetable species. The Evenness index indicated the wide spread of monoculture and low genetic
diversity in the vegetable production system in the country. The genetic diversity of vegetable cultivation
in Afghanistan was also low, but in the meantime, melon with 76 native genotypes in Faryab, Jawzjan,
Balkh, Sarpol, Badghis, and Herat provinces has the highest genetic diversity, and potato with 9 genotypes
ranked second. The study showed that the provinces of Afghanistan are very similar in terms of the
proportion of land allocated to vegetables. Vegetables appeared in short rotations with cereals, usually
with similar sequences in all provinces.

4. Conclusion: The vegetable production systems in Afghanistan suffer from poor diversity at the genetic
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and species levels. While 31 species of vegetables and summer crops are cultivated by farmers, only 5
species (Watermelon, Melon, Potato, Tomato, and Onion) are widely distributed throughout the country,
and three provinces of Bamyan, Nimroz, and Maidan Wardak have the highest percentage of vegetables
and summer crops cultivation. Genetic diversity of vegetables in Afghanistan is low, but melons with 76
local genotypes have the highest genetic diversity. In general, the most important solution for poor
farmers with limited access to inputs is to increase the species and genetic diversity in order to improve
and stabilize production without needing to increase the consumption of external inputs.
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https://en.wikipedia.org/wiki/Cucurbita_moschata
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Figure. 2- Dendrogram related to cluster analysis of different provinces of Afghanistan and their grouping
based on the cultivated area of main vegetables (watermelon, melon, potato, tomato, and onion) and
minor vegetables (other vegetables)

il



Yy

1F+0 QL.ML: 9 )Ler? Al c)l.mi') AR 099 AL Jl.m slk‘s}.a.u} ‘A}LC g;QJ.C Muaa.ésé

5 (VOY) D slaplbnl & Ol bvs g gy
Aoy OV lel o cdl plasl (/0 0) Ll
O doy YA 5 ode 4 Lol eSS 5 maw
e, AV 5l G 5 0yl Bl Ol ao g bagrw
Sy a4 Slrge 5 b iS5 n; e
Selgs 5 Sl (o5 Jlade g aidly olatdl coejca

D9 50

u‘)l&o.ﬁb 9 ‘snla

Ol w5l 4igS £ 94
Ogrprors 9 OIS €95 o asls a5 ol ()Lad s
Ol Qb (g5,5LaS S gz o Lo Ll 1551 5
g5 arls ke (n ey GeSibe jska ailioe
Ol JMEe (525568 5 VIOY Sl hno 5 a5 (o5l
o5 oS b gmrones el a5 gy +[+ 0
m o 5 By sl /Y Bl g - /VE Sl
Ol €55 (Ao (S 5 VL el o 2

- o 9 g uw (saaigS oses (J) (316550 9 (1-D)ygmmponw (H') (95l £ 935 slo ol — Y Jgu
Obasdl gy bl s B ol

Table 2 - Shannon's (H'), Simpson's (1-D) and Evenness's (J) indices of the main cultivated vegetable
species in the provinces of Afghanistan
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. Water Total H -D J
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Table 3- The main crop rotations in different provinces of Afghanistan
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Province Crop rotations

o5l g paS (il csimojmmmw Ailgaid 03y ,5) oo g S — OE (Dlhgas> — O cadgle — O

At Cereals — Forage Cereals — Pules Cereals -Vegetables & Summer crops (Melon, Watermelon,
Potato, Onion, ...), Rice-wheat
ool e — il — odle (D § (G e — e «Shga — e
Badghis Cereals—Pules Cereals-Vegetables & Summer crops Cereals—Fallow- Cereals
Ol?{“l'? adgle — oo (Dlga — S jm (S jr —EE
b Cereals — Potato  Potato — Pules Potato - Forage
R Cereals — Pules Slbga> -
Badakhs
han
R w0, — Slhgs — oDl (g, slaails — T — odle @y a5 dgle — oDl
Baghlan )
&lgain
Cereals — Forage, Wheat- Rice, = Wheat- Fallow-Oil seeds, Cereals — Pules- Melon, Watermelon
Balkh . .
a Wheat- Rice, Cereals- Industrial crops(Cotton, Flax, Sesame), Cereals—Fallow- Pules,
Cereals - Melon, Watermelon
aktia Cereals — Forage, Wheat- Rice
m Cereals — Forage  gladgle — &l
Paktika
LD Wheat — Pules - Vegetables & Summer crops, Corn — Pules
P
arwan Cereals — Pules, Corn — Pules, Cereals- Forage or Vegetables & Summer crops
T;ll:’;’ algain o) — I @p— oM She b aio plalS — ol
akhar Cereals - Industrial crops or Pules, Cereals — Rice, Cereals - Melon, Watermelon
oliex o 5 S S — D o by, slaaily— O adgle — Slga> — SO
Joozjan Cereals — Pules —Forage, Cereals - Oil seeds, Cereals- Sesame, Vegetables & Summer crops
Cowgs Cereals- Forage, Wheat- Rice g — puiS dgle — ole
khoost
Gl adgle — oDl ke — gl — ok o 9 G b Slg—
Dikondi Cereals- Pules or Vegetables & Summer crops, Cereals—Fallow- Cereals, Cereals- Forage
B3 Cereals- Forage, Wheat- Corn Oyd— pudS ddgle — dle
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g’:m o HlS— odle Slg —puis s b algai w0, — oD
al;]l? & Cereals - Melon, Watermelon or Clover Wheat- Pules Cereals - Industrial crops
S wgle — puS (o g G e Saio lalS — odk
Ghaznee Cereals - Industrial crops Cereals- Vegetables & Summer crops ~ Wheat - Forage
)9 O, — paiS Logl — unjomm — O PENPECANT
Ghoor Cereals- Forage Cereals - Potato-Bean Wheat- Corn
<L,k (T b og > lgais — o g —odle (saio LS — ol
Faryab Cereals - Industrial crops Cereals — Pules Cereals - Melon, Watermelon Or Fallow
ol Slges — paiS lgare —odle adgle — odle
Farah Cereals- Forage Cereals- Watermelon Wheat — Pulses
Kabul Cereals- Vegetables & Summer crops Cereals — Pules Cereals- Forage
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R adgle — oDl o 9 (S — O Wyd i — pAsS
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60)3
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wardak
B RS PNV eriwo HlS (Dhes (o 5 (G — DD gle — oS W, — odle
Nangarh .
ar &r
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Nimrooz Cereals - Melon, Watermelon Cereals - Vegetables & Summer crops, Pules
ol ol wigle — puiS PasS — T — puiS oy — eSS o 9 S § Dhgu> — paiS
Herat L
ksuu..a
Wheat-Vegetables & Summer crops, Pules Wheat-Rice Wheat-Fallow-Wheat Wheat-Forage&
Industrial crops
Helman

Cereals- Forage Wheat- Corn-Wheat Wheat- Cotton, Pules, Vegetables & Summer crops
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