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Evaluation of cassava germplasm (14 cultivars)
for drought tolerance at seedling stage

WANG Xiao-qing"*?, TANG Mao-chang', HUANG Jie>*", LIU Zi-fan', XU Juan"*?, LU Xiao-jing®*

(1.College of Agronomy, Hainan University, Danzhou, Hainan 571737; 2. Tropical Crops Genetic Resources Institute,
Chinese Academy of Tropical Agricultural Sciences, Danzhou, Hainan 571737, China; 2.Key Laboratory of Conservation

and Ultilization of Cassava Genetic Resources, Ministry of Agriculture, Danzhou, Hainan 571737, China)

Abstract: Through potted plant experiments, drought tolerance of 14 cassava cultivars at seedling stage under water
stress was measured. Comprehensive principal components analysis, cluster analysis and correlation analysis showed that
the drought tolerance coefficient (DTC) of peroxidase (POD) activity, soluble protein content (Pr) content,
malondialdehyde (MDA) content, free proline (Pro) content, plant height and stem diameter were 0.14-4.00 0.12-3.28

0.55-1.76  0.33-1.70  0.68-1.09 and 0.62-1.05 respectively. POD activity showed the largest correlation coefficient
with F value (the comprehensive analysis), followed by Pr content plant height stem diameter Pro content and MDA
content. POD activity and Pr content were very significantly positive correlated to F value and there was very
significantly positive correlation between POD activity and Pr content. After comprehensive comparison, POD activity

and Pr content were recommended as the main indexes for evaluation of drought tolerance of cassava seedlings.

Key words: cassava; seedling stage; drought tolerance coefficient; principal components analysis; cluster analysis;
correlation analysis
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Table 1 14 cassava cultivars used in the study
1~2 Pro (
[16]
ZM99206 GR024-9 ) 3~4 POD (
KM98-7 D531 sl pr ( 16y MDA (
Q10 F114 [16]) [17-18]
A265 12L
= / 2
Cc715 GRI11
SC6 NO12
BRA274 SC205 Fz2 WEEIRIRE
1.2 lﬁgﬁlﬁﬁ' Table 2 Standard for ratin-g the drought tolerance of
tested cassava cultivars
2011 7—10
13 cm 12 cm 1 = 1.00
0.8 kg \% 'V =1:3) 2 0.60~0.99
pH 5.6 me: my=24: 1 0.2 g/em’ 3 0.01-0.59
82.5% 7.9% 1.4 BEESH
0 0
72.8% 12.3% 32.6 mol/(100 g) Excel 2003 SAS 9.0
1 ( (15+0.5) cm Duncan
) 10 140

3d 200 mL 2d
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2 HR5SH 0.68~0.95
2.1 14 BABMREHE 5EE 5C6 Q1o Fll4
12L  SC205
3 12L BRA274 |
1
0.62~0.93
x3 14 RAEMRIKSNEZRTERH
Table 3 Stalk height, stem diameter and DTC of 14 tested cassava cultivars
/em /mm
12L DS 17.3+0.44 4.92+0.07 1.09 aA 1.03 abAB
CK 15.9+0.53 4.80+0.12
BRA274 DS 16.1£0.61 4.30+0.03 1.02 abAB 0.81 ¢cCD
CK 15.8+0.84 5.294+0.07
SC6 DS 14.1+£0.37 2.75+0.06 0.95 bcABC 0.80 cCD
CK 14.9+£0.25 3.43+0.03
Q10 DS 13.6+0.35 4.12+0.04 0.93 bedBC 0.71 cdeDE
CK 14.7+0.31 5.79+0.06
F114 DS 27.1+£0.26 2.80+0.03 0.92 bedBC 0.65 deDE
CK 29.3+0.90 4.34+0.03
GR024-9 DS 15.2+0.79 3.50+0.04 0.87 cdeBCD 0.75 cdDE
CK 17.4+0.56 4.65+0.07
GROI11 DS 13.2+0.38 3.90+0.06 0.86 cdeBCD 0.75 cdDE
CK 15.4+0.22 5.194+0.08
A265 DS 16.2+0.25 3.35+0.02 0.83 cdefCDE 0.81 ¢cCD
CK 19.6+0.39 4.16+0.04
NO12 DS 24.7+0.46 4.65+0.03 0.81 defCDE 0.69 cdeDE
CK 30.4+0.55 6.78+0.07
KM98-7 DS 15.3+0.14 3.32+0.08 0.81 defCDE 0.81 ¢cCD
CK 18.8+0.53 4.10+0.05
ZM99206 DS 17.5£0.36 4.12+0.06 0.75 efg 0.81 ¢cCD
CK 23.3+£0.54 5.07+£0.03
C715 DS 14.2+0.25 4.20+0.07 0.71 fgDE 0.93 bBC
CK 19.9+0.39 4.50+0.09
SC205 DS 11.3+0.26 4.89+0.03 0.68 gE 1.05 aA
CK 16.6+0.71 4.65+0.05
D531 DS 15.8+0.13 2.83+0.04 0.68 gE 0.62 eE
CK 23.3+0.52 4.59+0.06
2.2 14 BAEMRNTENLYEETEE 1.17~4.00
4 GRO11 GR024-9 12L NO12 Q10
POD 13 POD 0.61~0.88
POD POD
SC6 A265 BRA274 F114 POD 0.14~0.52
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Table 4 Four physiological indexes and DTC of 14 cassava cultivars

POD / /
(Urg "min’") /% (umolg’) /ugg") PO
12L DS 1 244.44 abcdeABC 0.48 ijHI 6.96 cdCD 15.68 gE 0.88 1.02 1.12 0.96
CK 1422.22 abcdABC 0.46 jk1J 6.19 deDE 16.38 gDE
BRA274 DS 1102.22 bedefABC 0.49 ghGH 5.38 efgEFGH 16.03 gDE 1.22 1.19 1.59 0.57
CK 906.67 bedefABC 0.41 nN 3.38 jkJIK 27.96 ¢dBC
SC6 DS 1280.00 abcdeABC 045 kUK 5.06 fghEFGHI 31.62 abA 4.00 3.28 1.21 1.39
CK 320.00 efC 0.14 sS 4.18 hijHIJ 22.82 efC
Q10 DS 960.00 bedefABC 0.86 aA 10.47 aA 1533 gE 0.68 1.32 1.38 0.95
CK 1422.22 abcdABC 0.65 dD 7.59 ¢cBC 16.20 gDE
F114 DS 1208.89 abcdeABC 0.65 dD 7.09 ¢cCD 16.12 gDE 1.17 0.94 1.69 0.55
CK 1031.11 bedefABC 0.70 bB 4.19 hijHIJ 29.36 cB
GR024-9 DS 1262.22 abcdeABC 0.21 rR 7.01 ¢dCD 35.98 bA 0.88 0.31 0.82 1.31
CK 1440.00 abcABC 0.68 cC 8.59bB 27.44 cdeBC
GRI11 DS 160.00 fC 0.08 uU 4.28 hijHIJ 22.39 fC 0.14 0.15 0.97 1.46
CK 1173.33 abcdeABC 0.51 fF 4.43 hiHIJ 15.37 gE
A265 DS 1404.44 abcdABC 0.47 jk1J 4.30 hijHIJ 24.13 defBC 1.34 1.04 0.74 1.64
CK 1048.89 bcdefABC 0.45 IKL 5.82 efEF 14.72 gE
NO12 DS 444 .44 defC 0.10 tT 3.85 jjIIK 23.26 efBC 0.74 0.22 0.36 1.06
CK 604.44 cdefBC 0.46 kIJK 10.67 aA 21.95 fCD
KM98-7 DS 462.22 cdefC 0.28 qQ 4.94 fghFGHI 41.38 aA 0.46 0.81 0.68 1.07
CK 995.56 becdefABC 0.35 pP 7.24 ¢cCD 38.76 abA
ZM99206 DS 480.00 cdefC 0.43 mM 4.48 hiHIJ 24.22 defBC 0.52 0.75 0.45 0.64
CK 924.44 bedefABC 0.57 eE 9.87 aA 37.72 abA
C715 DS 142.22 fC 0.05vV 4.64 ghiGHI 39.55 abA 0.18 0.12 1.09 1.76
CK 800.00 cdefBC 0.39 00 4.25 hijHIJ 22.47 fC
SC205 DS 871.11 bedefABC 0.48 hiHI 1.92 1L 23.96 defBC 0.47 0.96 0.33 0.59
CK 1 848.89 abAB 0.49 ¢G 5.75 efEFG 40.42 abA
D531 DS 1297.78 abcdeABC 0.46 kKIJK 295 kKL 3.48 hF 0.61 1.04 0.71 0.69
CK 2115.56 aA 0.44 mLM 4.17 hijHIJ 5.05 hF
4 POD 1.02~3.28
POD SC205 F114 KM98-7 ZM99206 Pr
0.74~0.97
2.3 4HABHENTEAMEELE Pr
0.12~0.22 Pr
4 12L
13 Pr
Pr Pr
Pr SC6 Q10 010

BRA274 D531 A265 12L Pr
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2.4 UYHRAEMRHNA_BSE Pro 0.64~0.96
4 0.55~0.59
12L SC6 GR91l  C715 Pro
MDA MDA
Fl14 BRA274 QI0 SC6 2.6 6 N RIBFRX R R ERS P
12 C715 1.09~1.70
(X1) (x2) POD
GR911 GR024-9 A265 D531 () Pr () MDA () Pro (%)
KM98-7 MDA 0.68~0.97 14
0.33~0.45 4 94.4%
MDA 85%(  5)
2 [19] 4
2.5 14AMBAEMRNGFEHEERSE F=0.230x, +
4 12L 0.079%; +0.251x3+0.186X, +0.191x5 +0.279%, 14
Q10 NO12 KM98-7 D531 SC6  A265
Pro Pro BRA274 12L Q10 FI114 GR024-9
C715 A265 GR911 SC6 GR024-9 KM98—7 C715 KM98-7 GRI911 D531 NO12 ZM99206
NOI2  Pro 1.06~1.76 SC205
12L Q10 D531  ZM99206
x5 14MMAEMRMEEERSH FE
Table 5 Principal component of drought tolerance in 14 cassava cultivars
F
SC6 481 2.79 0.55 0.24 2513 1
A265 1.91 1.57 0.86 0.74 1.381 2
BRA274 2.42 0.59 0.93 0.04 1.289 3
12L 1.95 0.92 1.20 0.15 1.223 4
Q10 2.05 0.70 0.97 0.30 1.211 5
Fl14 227 0.38 0.91 0.20 1.209 6
GR024-9 1.34 0.95 1.17 0.68 1.060 7
C715 0.89 0.91 1.69 0.99 1.005 8
KM98-7 1.30 0.92 1.01 0.31 0.946 9
GRI11 0.91 0.66 1.53 0.83 0.910 10
D531 1.47 0.75 0.60 0.09 0.880 11
NOI12 1.00 091 0.94 0.45 0.831 12
ZM99206 1.17 0.80 0.78 0.05 0.772 13
SC205 1.16 1.01 0.78 0.29 0.766 14
1% 41.80 20.00 16.90 15.70
1% 41.80 61.80 78.70 94.40
2.7 6NTHEERNNMHERBSSEEEMS F Pr Pro MDA
{EBYHE L POD Pr F POD Pr
14 6 MDA
E ( ) 6 MDA F

F POD
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Table 6 Correlative coefficient between six indexes and the comprehensive principal component F value

POD Pr MDA Pro
0.050
POD 0.411 0.075
Pr 0.358 0.012 0.900”
MDA 0.683" 0.188 0.310 0.318
Pro 0.053 0.099 0.132 0.085 0.060
F 0.518 0.019 0.953" 0.876" 0.482 0.290
2.8 14 RAREMRNRIERBES T 3 Zit5itit
4 a. 14
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T
POD Pr Pro b POD
I3 Pr Pro MDA
0.14~4.00 0.12~3.28
[20-23]
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Fig.1  Cluster analysis for the drought tolerance 4 12L

of 14 cassava cultivars
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