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APPENDIX

Appendix 1: Analysis of variance comparisons of the effects of drought on photosynthetic CO,
assimilation (A), stomatal conductance (G), Fv/Fm ratios and intracellular CO, concentrations
(Ci) in the soybean cultivars: Prima 2000, A-5409RG and Jackson. Data for days 0, 7, 14 and 18

of the experiment were used in this analysis.

Means square

Variation d.f.
A G Fv/Fm Ci
Cultivar (C) 2 20.09 6.74 0.070 15272.4
* kk kk kok
Drought (D) 1 1065.98 68.12 0.091 376790.8
kk kk kK *%
C*D 2 63.98 4.95 0.0156 1878.6
* kk * ns
Experimental error 117 5.88 0.244 0.002 1536.4
Total d.f. 122

*P <0.05, and ** P <0.01, d.f. degrees of freedom
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Appendix 2: Analysis of variance for six common bean lines on CO, assimilation (mol m™s™)

(A), stomatal conductance (mmol m™s™) (G), leaf, stem and root dry mass (DW), nodule fresh

mass (FW) and symbiotic nitrogen fixation (SNF/g of nodules) estimated by acetylene reduction

assay, under drought and well- watered conditions for 18 days.

Means square

Variation d.f.

A G Leaf Stem Root Nodule SNF

DW DW DW FW

Well-watered
Line 5 17.761 210154 1.13 2.280 1.768 1.34 1.954
P-value 0.027 0.012 0.003 0.008 <.0001 <.0001 <.0001
Significance * * * *x *x ns *ox
Drought
Line 5 51.253 79162 1.032 1.10 5.024 0.755 1.425
P-value 0.037 0.043 0.004 <.0001 0.002 0.0465 0.0067
Signiﬁcance £ * skk kk skk % kk
Exp. Error 84 20.64 43847.1 0.276 0.184 1.223 0.292 0.357

Total 89

* and ** indicates significance at P < 0.05, and 0.01, respectively, ns = non-significant
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Appendix 3: List of treatments and randomization of bean lines in a randomized complete block

design with field layout
Treatment Replications
Ho. Lines
I 11 11}
1 BT 6-1-1 103 205 308
2 BT 34-1-1 104 209 312
3 BT 51-1-1 110 211 303
4 BT 147-3 106 210 311
5 DOR 364 102 202 307
6 BAT 477 108 203 309
7 DOR 364-NN 111 207 302
8 BAT 477-NN 107 212 304
9 A5409RG 105 206 306
10 Jackson 109 201 301
11 Prima 2000 101 208 305
12 PAN 185 112 204 310

101 -112, 201 -212 and 301-312, represents plot number for replication one, two and three

respectively.
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Appendix 4: Analysis of variance for nine bean lines for root morphology traits under
drought and well-watered conditions. Exposure to drought was for one month using four
replicates from each treatment for acquired soil core up to 60 cm soil depth and the root
image was taken by a root scanner and subsequent analysis was made by using the

winRHIZO 2008a software.

Means square

Source of Df Root Surface Root Root Average
variation length area volume tips diameter
m)  (em)  (em) (mm)
Drought
Lines 8 12013.8 189.20 0.022 101629.6 0.0214
Error 168 5115.7 73.34 0.0079 47978 0.0135
Total 176
P-value 0.0229 0.0111 0.0062 0.0366 0.1348
Significance * * ok * ns
Well watered
Lines 8 10111.23 115.36 0.009 63570.5 0.03203
Error 145 8292.2 107.20 0.0099 76150.8 0.0161
Total 153
P-value 0.2917 0.383 0.518 0.5734 0.0512
Significance ns ns ns ns ns

*and **indicates significance at P<0.05 and 0.01 respectively, ns= non-significant

(P>0.05), Df = degree of freedom.
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Appendix 5: Analysis of variance for the root architectural traits of nine bean lines under well watered and drought conditions for 4

weeks. The data represents six individual plants per plot (18 plants per bean lines) for each water regime.

Root architecture parameters

Whorl Tap root Basal root Adventurous root
No.of  1¥Whorl 2" Whorl | Width Branching Width Branching Width Branching
Water regime ) Number _ Number )
Whorl angle angle (mm) density (mm) density (mm) density
Well-watered
M 0.364 557.49 451.24 2.111 29.22 6.55 0.339 35.06 52.07 0.39 35.23
eans square
P-value 0.055 0.227 0.0239 0.063 0.095 0.012 0.11 0.005 0.021  0.031 0.034
Significance ns * * ns ns * ns * * * *
Drought
Means square | 0.186 482.68 379.76 1.079 40.06 6.0 0.39 27.65 0.349  1.079 47.46
P-value 0.426 0.006 0.047 0.195 0.001 0.043  0.196 0.0395 0.001  0.195  <0.0001
Significance ns ok * ns ok * ns * ns ok ok

*and **indicates significance at P <0.05 and 0.01 respectively, ns= non-significant
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Appendix 6: Two ways ANOVA for nine common bean lines for biomass at flowering

(F1) and mid pod filling (MPF) stage for experimental variation of: lines (L), water

treatment (W) and their interaction (L*W) for plants grown under field condition. The

result represents for the plants exposed after 4 weeks drought stress.

Means square

Means square

Total
Variation  d.f.  Total shoot Leafdry Poddry Shootdry 4  Seed yield
dry mass at massat  mass at mass at (kg/ha)
F1(g) MPF (g MPF(g) MPF (g)
Lines (L) 8 17.53 34.69 26.06 133.16 8 1468078
ok ok ok *% *%
Water (W) 1 127.62 209.25 76.54 614.71 1 8523571
*% *ok *ok * % *%
L*W 8 7.91 6.62 4.19 25.80 8 160518
*% * * * *
Exp. error 90 36
Total d.f. 10 53
7

*and **indicates significance at P<0.05 and 0.01 respectively, d.f. = degree of freedom,

Exp. = Experimental
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Appendix 7: Analysis of variance for nine common bean lines for shoot and seed CID
and C% as well as shoot C:N ratio under well-watered and drought conditions. Shoot

samples were harvested after one month of drought exposure, at 30 days after planting.

Shoot
%:;;:tei(?lf DF S(l:lﬁgt Seed CID Séloo/(:t Seed C% C:Nratio
Well-watered
Mean square
Lines 8 0.533 3.8 4.729 1.187 49.230
Error 18 0.196 0.921 2.362 0.140 11.652
Total 26
P-value 0.037 0.006 0.106 <.0001 0.005
Significance * roH ns rox roH
Drought
Mean square
Lines 8 0.421 0.918 1.3778 0.4964 56.467
Error 18 0.090 0.348 1.814 0.177 5.289
Total 26
P-value 0.003 0.042 0.641 0.033 <.0001
Significance rox * ns * *x

*and **indicate significance at P < 0.05 and 0.01 respectively, ns= non significant, DF=

degree of freedom
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Appendix 8: Analysis of variance of seven common bean lines for shoot and seed 5"°N

and %N as well as for calculated nitrogen derived from the atmosphere (Ndfa), plant N

and fixed N (estimated from shoot %N,) (from 2.25 m’ area) under well-watered and

drought conditions. Shoot samples were harvested after one month of drought exposure,

30 days after planting.
Source of DF Shoot Seed Shoot Seed Ndfa Plant Fixed
Variation 15N 515N %N %N N N
Well-watered
Means square
Lines 8 3.2471 5.6897 1.079 1.441 0.90 8.031 4.389
Error 18 1.083 0.240 0.202 0.117 0982 1.023 1.257
Total 26
P-value 0.025 <.0001 0.002 <0001 0.511 0.002 0.025
Significance * ok ok ok ns Hk *
Drought
Means square
Lines 8 4.024 2.344 0.488 0.759 1.647 5.251 4.713
Error 18 0.388 0.80 0.071 0219 0460 0.238 0.214
Total 26
P-value <.0001 0.028 0.0003 0.014 0.023 <.0001 <.00
01
Sl‘gnl'fl‘cance skk % kek % % kk ksk

*and **indicate significance at P < 0.05 and 0.01 respectively, ns= non-significant, DF=

degree of freedom.
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Appendix 9: Two way analysis of variance for for three soybean cultivars for root
morphology traits for plants grown under well-watered and drought conditions. The data
was obtained from root image taken by a root scanner and analysis made by using the

winRHIZO 2008a software after 4 weeks of drought stress exposure.

Means square

Variation  d.f. Root Root surface  Root volume Root
length (cm) area (cm’) (cm) tips
Cultivar (C) 2 13781.36 195.04 0.0262 89634.2
% k k ns
Water (W) 1 22935.14 226.54 0.0115 327445.2
* ns ns *x
C*W 2 17227.88 380.03 0.0535 108768.0
%k kek kek %

Exp. error 116
Total d.f. 121

*and **indicates significance at P<(0.05 and 0.01 respectively, ns = non-significant, d.f. =

degree of freedom, Exp. = Experimental
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Appendix 10: Two way analysis of variance for three soybean cultivars for biomasses at flowering (F1) as well as mid pod filling
stage (MPF) and seed yield for plants grown under field conditions in two water regimes (well-watered and drought conditions) after

4 weeks of drought stress exposure.

Means square

Variation d.f. Leaf dry Stemdry Totaldry Leafdry Stemdry Poddry Totaldry Seed yield

mass at FI mass at Fl mass at FI  mass at mass at mass at mass at (kg/ha)
(8 (® (® MPF(g) MPF(g) MPF(g) MPF(g) (02@
Cultivar (C) 2 10.33 4.98 29.26 108.73 58.74 22.61 491.01 3590276 =cc
sk sk skk skk sk sk sk sk zié
Water (W) 1 35.56 20.69 110.50 83.33 111.37 83.30 829.92 10666164 gEE
ok Hk Hk * % k% %% %% %% s 35
C*W 2 1.17 0.018 1.17 8.74 5.56 14.62 57.67 1554792 ;E%
* ns ns * ns *x * *x 22%
Exp. error 116
Total d.f. 121

*and **indicates significance at P<0.05 and 0.01 respectively, ns = non-significant, d.f. = degree of freedom, Exp. = Experimental
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