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Effect of Drought Stress and Starter Nitrogen Fertilizer on Root Characteristics
and Seed Yield of Four Chickpea (Cicer arietinum L.) Genotypes
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Table 1. Physico- chemical soil properties of experimental field

(Frogiile) T %) * * *
Soil depth pH Pava. Kava, Organic Sand Silt Clay Soil texture
(cm) ppm ppm carbon (%) (%) (%)
0-30 7.36 9.54 329 1.48 22 35.5 43 .4 Clay
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Table 2. Summary of analysis of variance for seed yield and root characteristics in chickpea cultivars as affected by drought stress and
starter nitrogen fertilizer levels in 2009-2010 growing season

MS Sln e Sl
eyl S o8 sl LAl S iy dsb Jsdsb leaiy ol 8w ek, ez bady; 055 dsb oS5
15T @l kel ks A baads oy
df. Seed yield = Number Root: Primary Total Number of  Surface Volume  Weight of Root
ofnodule  Shoot ratio root roots secondary of total of roots roots length
o length length roots roots )
S.0.V. Sl density
Replication (R) SN 2 938519 2.51 20.11 0.35 0.21 28.2 43338 4.46 247 0.000002
Drought stress(S) o 2 2571340277 8462 20.617 32.07" 48.25™ 4766.4" 22134978 7.01° 49.77" 0.00141"
Error a sl 4 970269 0.88 271 0.13 0.49 17.37 96374 2.05 221 0.000006
Nitrogen fertilizer (N) SITEET 1 816011 120.17 16.217 0.96" 1.05™ 8.91™ 157267™ 1.89™ 6.5 0.000002"™
Cultivar (C) (e 3 4155662.97 1587 88" 2.15™ 3.95" 600.69" 1534783 22" 118.6™ 0.000019"
SxN Oia X A5 2 279753 535" 16.6” 0.25" 236" 207.77 551498.8" 17.15™ 458 0.000016™
VxN SIS 3 200019 414 183" 0.1™ 0.25™ 106.3" 308300.1° 5.26" 471" 0.000013"™
SxV X A 6 936594 569" 21.8" 0.96" 135" 358.6™ 669661" 17.8” 19.9” 0.000016™
SxVxN X O3a X S 6 2826761.1° 255.1" 8.65" 0.96" 278" 262.5™ 1243601" 13.57 51.33" 0.00001™
Error b V) 181122 13.6 2.67 0.16 0.4 25.34 78789 1.48 2.04 0.000025
CV. (%) () S s g 25.8 13.7 14.92 18.12 20.2 26.78 15.02 8.18 8.29 23
* and **: Significant at the 5% and 1% probability levels, respectively. SN 30 Szt o 53 13 one i 4 FE

ns: Not significant Sl sme b TS
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Table 3. Mean of seed yield and root characteristics in chickpea cultivars as affected by drought stress and starter nitrogen fertilizer

als 5 Shese ajfau;.; & dy S 4y dsb JSdsk slaais ylaes chlw R oy O u“‘ﬁ)uj‘}l‘rs‘ﬁ
2SI bl L;.,.,l w.:ti) A m:.d_). Faile) (- sl sesl)
Seed yield  Number Root: Shoot Primary Total roots Number of  Surface of Volume of = Weight of Root length
(kg/ha) of node ratio root length length secondary  total oot roots (em’)  roots (g) Density
(cm) (cm) roots (cm?) (cm/em’)
Drought stress ~  Kis 4
No stress SO 20962 15.9a 9.99b 3.53 4.71a 10.7a 698.8a 152 19.08 0.023a
Moderate stress Lese A5 1196.3b 12.2b 11.84a 1.9b 2.72b 3.59b 562.2b 15.8 19.37a 0.012b
Severe stress LSS 815h 43¢ 10.99ab 1.3¢ 1.96¢ 1.65¢ 364.0c 14.8 16.75b 0.008¢c
Nitrogen fertilizer (39 s 595
No nitrogen 55 &b .
fertilizer IO 1488.8a 11.13a 10.47b 2.15b 3.25 5.33 607.9 15.13 17.83 0.014
With nitrogen 355 b e L
fertilizer 7% 1338.3b 9.5b 11.41a 2.34a 3.01 4.03 642.4 15.11 17.63 0.015
Cultivar @8,
Azad 1 1518.3a 7.9¢ 13.83a 2.44a 3.11b 4.82b 642b 15.27a 14.55d 0.014
Bivanih &y 1675.5a 14.8a 11.24b 2.3a 2.96bc 3.46bc 623.8b 16.27a 21.33a 0.016
Hashem el 914.4b 8.6b 8.6d 2.5a 3.78a 7.07a 726.6a 13.77b 16¢ 0.014
1LC482 1546.1a 7.9bc 10.09¢ 1.74b 2.67c 2.37¢ 511.2¢ 14.16b 18.05b 0.014

Level-using Least significant Difference Test.

Ju)‘-b )‘JU’J.M quj .-5 d\.«::-l &,ﬂ)b )‘}@M Q;L&J Jsl-l>- Q}A)T wLﬂlj: .-L.&Lv@ giff“.&.n J)’- d‘)‘é 4§ tJﬁLﬁ A 6‘}"} Q}Lﬂ BLISE) cdil.au:&-l:.e
Means, in each column and for each factor, followed by at least one letter in common are not significantly different at the 5% probability

fov
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Fig. 1. Drought stress x cultivar interaction effect on root dry weight in chickpea.
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Fig. 2. Drought stress x cultivar interaction effect on root volume in chickpea
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Fig. 3. Drought stress x cultivar interaction effect on total roots surface in chickpea
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Fig. 4. Drought stress x cultivar interaction effect on the number of secondary roots in

chickpea
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Fig. 5. Drought stress x cultivar interaction effect on total roots length in chickpea
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Fig. 6. Drought stress x cultivar interaction effect on length of main root in chickpea
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Fig. 7. Drought stress x cultivar interaction effect on root:shoot ratio in chickpea
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Table4. Drought stress x nitrogen fertilizer x cultivar interaction effect on grain yield in chickpea

=y

: No stress Medium stress Severe stress
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- Cultivar No fertilizer With fertilizer No fertilizer With fertilizer  No fertilizer With fertilizer
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Means, in each column, followed by at least one letter in common are not significantly different
at the 5% probability level-using Least Significant Difference Test.
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Table 5. Correlation between root characteristics and seed yield in chickpea cultivars as affected by drought stress and starter nitrogen
fertilizer

¥55

g‘. Characteristics Sls gzt [€)) 2) 3) 4 %) (6) @) ®) ) (10)
3, Seedyield (1) > Skes 1
3 Number of nodule (2) o s 0o !
o Root: Shoot ratio (3) Blo 4 ady) o 0.1™ 1.23™ 1
3 < - ns ** ns 1
" Main root length (4) shel e Job 0.6 2.33 0.669
3 Total roots length (5) bas, S sk 07" 163 -0.271™ 0.1 !
z Number of secondary roots (6) =R gleaty ) ol 0.5™ 234" -0.138™ 0.6"™ 0.166™ !
3 Surface of total roots (7) baty, JS gl (6™ 231" 0441 -0.1™ 0970 0.1 1
5 Volume of roots (8) basy, o 0.6™ 2,65 -0.338™ -0.13™ 0.987"" 0.1™ 0.9817 !
N Weight of roots (9) ete, 03 0.7 122" -0.175"™ 0.2" 0.982" 0.2™ 0.930" 0.971" b
= 3 dio |5 ** ok ns *k ns ns ok ok 0.93 1
Root length density (10) 25 Jsb o515 0.88 0.91 -0.2 0.91 0.31 0.41 0.84 0.89
* and **: Significant at the 5% and 1% probability levels, respectively. ANV AN s 53 s 5 4 T

ns: Not significant ls s e NS
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