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ABSTRACT

The development of crops with suitable root traits, enable them to have higher yields in soils with higher
salt and limited water. The aims of this study were to determine soil water potential levels to obtain a
significant root growth response and identify genotypic differences in seminal root length and root
branches in response to drought stress. Three separate factorial greenhouse experiments at vegetative
stage of wheat were carried out based on completely randomized design with three replications. The
optimum water potential level needed to obtain a significant root growth response ranged from —7 to
—8 bar. The results showed the genotypic diversity in root growth response to drought stress. Drought
stress reduced root system growth such as seminal axile root length, two longest seminal axile roots,
number of seminal roots and distance between the root tip and the first branch root by 19, 21, 37 and 46
% respectively, compared to control. The reduction of root growth traits of tolerant drought stress
cultivars was less than sensitive ones. Genotypic variation in root growth response to drought stress
indicates the suitable opportunities to improve drought tolerance through plant breeding.
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Table 1. Physiochemical properties of the soil

Soil texture  EC (dS.m?) pH N (%)

P20s (mg.kg?)  KzO (mg.kg?)

Sandy loam 1.8 7.5
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Table 2. Variance analysis of root growth parameters of bread wheat cultivars two weeks after exposure
to drought stress levels

Means of squares

Source of variance df Seminal Root Root dry
root length number weight
Cultivar 1 2198 0.03" 0.0015™
Drought 4 2151 4.21° 0.0005™
DroughtxCultivar 4 111 0.28™ 0.00002™
Error 20 112 1.46 0.00005
(%) CV 9.24 18.82 13.14

Aoy S5 g g Jleil v (o s g s 3 4 9T o pae a8 inS
ns: Non-significant, ** and *: significant at 1% and 5% of probability levels respectively.
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Table 3- Mean comparison of root growth parameters of bread wheat cultivars two weeks after exposure
to drought stress levels

Means
Seminal root length  Root number  Root dry weight
(cm) (cm) @n

Cultivars
Roshan 123 a" 6.46a 0.058 a
Qods 106 b 6.40a 0.044b

Drought stress
Control 135a 71a 0.058a
~ -2 bar 132a 73a 0.060 a
~ -5 bar 113b 6.5a 0.055a
~ -7 bar 97 bc 56b 0.040 b
~-10 bar 94c 55b 0.041b
oy gy Jleial s 5o (6 lo gime BT (SSls slarals siz yge3] 5l eolinl b Cibo ,o (gl S ie B sl ls lo u,\i;l:.,a*

Means followed by the same letter for each trait are not significantly different (P = 0.05), according to Duncan’s Multiple Range
Test.
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Table 4. Variance analysis of root growth parameters of eight bread wheat cultivars two weeks after
exposure to drought stress

Means of squares

Source of variance df Root dry weight Seminal root length Root number Two longest seminal axile
roots

Cultivar 7 0.00057** 992*¢ 1.22¢ 204 ==

Drought 1 0.0066° 28846.** 70.1 == 271

Drought=Cultivar 7 0.000223** 471% 0.369" 81nm

Error 32 0.000028 45.9 0.379 42.61

(/HCV - 8/8 6/16 10.11 12.83

&*
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ns: Non-significant, ** and *: significant at 1% and 5% of probability levels, respectively.
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Figure 1. Changes in (A) seminal root length and (B) root dry weight of eight bread wheat cultivars two
weeks after exposure to drought stress. Means with the same letter are not significantly different (P =

0.05), according to Duncan’s Multiple Range Test.
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Table 5. Mean comparison of root growth parameters of eight bread wheat cultivars two weeks after

exposure to drought stress
Means
Root number

Two longest seminal axile roots (cm)

Drought stress

Control 72a 58.38 a'
~ -7 bar 48b 43.33 b
Cultivars

Roshan 5.33b 57.41a
Bam 6.16 ab 56.31a
Tabasi 6.16 ab 51.31ab
Mahoti 6.20 ab 53.71 ab
Shiraz 55ab 46.08 bc
Falat 65D 40.37¢
Qods 5.6 ab 52.72a
Atrak 6.6 a 48.13 ab
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Means followed by the same letter for each trait are not significantly different (P = 0.05), according to Duncan’s Multiple Range

Test.
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Table 6. Correlation parameters of root growth characteristic of eight bread wheat cultivars two weeks
after drought stress

Characteristic 1 2 3 4
1 Seminal root length 1
2 Two longest seminal axile roots 0.73™ 1
3 Root number 0.69™ 0.21" 1
4 Root dry weight 0.49™ 0.39" 0.44™ 1
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ns: Non-significant, ** and *: significant at 0.01 and 0.05 probability levels
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Table 7- Variance analysis of root growth parameters of four wheat cultivars three weeks after exposure
to drought stress

Means of squares
Source of df Root dry Rootarea  Branch root Distance between Root Two longest Seminal
variance weight length root tip and the first ~ number seminal axile root length
root branch roots

Cultivar 3 0.0023" 588361" 40665 0.67™ 1.152" 136" 865"
Drought 1 0.0053" 8119252™ 262069 10.93" 51.04™ 1713 10024
Culivar 5 000" 625758"  13086" 0.40"™ 0.152" 150" 287"
Droughtx

Error 16 0.000056 896.9 761.005 0.39 40.0 53 227
(%) CV 10.37 17 6.3 16.1 9.6 9.6 10.8

o) oy Jleil gl o b giee w4 T 9T Gl 8 s
ns: Non-significant, ** and *: significant at 1% and 5% of probability levels, respectively.
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Table 8. Mean comparison of root growth parameters of four wheat cultivars three weeks after exposure
to drought stress

Distance between root tip and the first root Root Two longest seminal axile Seminal root length
branch (cm) number roots (cm) (cm)

Cultivars
Roshan 2.88a 7a 82.65a 156 bf
Bam 243a Ta 74.55Db 173 a
Qods 193a 6.3a 70.90 b 147 ¢
Atrak la 6.16a 70.40 b 140 cd

Drought

stress

Control 3.09a 8.08 a 84.83a 156.33 a
~ -7 bar 1.74b 5.16b 67.50 b 127.99 b

O gl o pd mn Jleisl mlaw 10 5 Sl glasals aiz yaejl 5l solatul b wto 12 gl St By> s sla  Sile f
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Means followed by the same letter for each trait are not significantly different (P = 0.05), according to Duncan’s Multiple Range

Test.
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Figure 2. Changes of branch root length of four bread wheat cultivars three weeks after exposure to

drought stress. Means with the same letter are not significantly different (P = 0.05), according to
Duncan’s Multiple Range Test.
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Figure3. Changes in root area of four bread wheat cultivars three weeks after exposure to drought stress.

Means with the same letter are not significantly different (P = 0.05), according to Duncan’s Multiple
Range Test.
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Figure 4. Changes of root dry weight of four bread wheat cultivars three weeks after exposure to drought

stress. Means with the same letter are not significantly different (P = 0.05), according to Duncan’s
Multiple Range Test.
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