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Impacts of drought stress on content of endogenous phytohormones
at seedling stage of cassava
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(1. Hainan University , Haikouw, Hainan 571101, China; 2. The Institute of Tropical Bioscience and
Biotechnology , Chinese Academy of Tropical Agricultural Sciences, Haikou, Hainan 571101, China)

Abstract: Using four kinds of cassava varieties (SC124, KU50, C4 and SC8) as test materials, the enzyme-linked
immunosorbent assay was conducted to determine the content changes and the balance of endogenous phytohormones, in-
cluding abscisic acid (ABA), indole-acetic acid (IAA), gibberellin (GA) and aeatin riboside (ZR), in roots and leaves
of cassava at seedling stage under drought stress. The results showed that, with the strengthening of drought stress, the
content of various hormones showed different trends in different cassava varieties. At the tenth day of drought stress, the
content of ABA increased in leaves, so did in roots (except for KU50) ; the content of [AA decreased in leaves of all va-
rieties, while significantly decreased in roots of SC124 and KUS50 but increased in roots of SC8 and C4; the content of
GA decreased in roots of all varieties, while increased in leaves of SC124 and SC8 but decreased slightly in leaves of C4
and KU50; the content of ZR decreased in roots of all varieties, while increased in leaves of C4, decreased in leaves of
SC8, but no significant change in leaves of KUSO and SC124. The ratio of IAA/ABA and ZR/ABA decreased in roots,
in which, the reduction rate of SC124 was the largest, that of SC8 was the smallest, and that of KU50 and C4 was in the
middle. This indicated that the ratio of IAA/ABA and ZR/ABA has a certain relevance to drought resistance of cassava.
The research explained the adaptive responses of endogenous hormones in roots and leaves of cassava at seedling stage to
drought stress, and provided a theoretical basis for screening drought-resistant varieties of cassava.

Keywords: cassava; seedling stage; drought stress; endogenous phytohormone; content change
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Table 1  Phenotypic changes of different cassava varieties under drought stress
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Fig.1 The changes of endogenous ABA content in roots and leaves of cassava at seedling stage under drought stress
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Fig.2 The changes of endogenous IAA content in roots and leaves of cassava at seedling stage under drought stress
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Fig.3 The changes of endogenous GA content in roots and leaves of cassava at seedling stage under drought stress
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Fig.4 The changes of endogenous ZR content in roots and leaves of cassava at seedling stage under drought stress
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Table 2 The proportional changes of endogenous phytohormones in roots and leaves of cassava at seedling stage under drought stress

WORILGL A A Koo T Leal
Ratio Variety 0d 2d 44 6d 8 d 10 d 0d 2d 44 6d 8 d 10 d
c4 1.207  0.749 0.572  0.89 0.544 0.780 1.103 0.879 0.899 1.079 0.604  0.603
KUSO  2.198  1.708 1.448 1.589  1.166 0.966 2.141  0.889 0.494 0.732  0.95 0.741
HAAZABA Sc8 0.726  0.515 0.421 0.654 0.642 0.698  0.887 0.798 0.699 0.902 0.568  0.537
SCI24  1.959  1.338  0.776  1.133  1.064  0.748  1.296  0.979  0.891  0.863  0.639  0.607
c4 0.213  0.108 0.073 0.126 0.091 0.078 0.170 0.139 0.123  0.180  0.094  0.193
KUSO  0.248 0.174  0.137 0.126  0.106  0.093  0.183  0.083 0.054 0.09 0.114  0.105
ARVABA Scs 0.23  0.09 0.066 0.069 0.085 0.095 0.172 0.127 0.09 0.079 0.059  0.085
SCI24  0.293  0.209 0.134  0.142  0.147  0.09  0.15 0.128 0.132  0.105 0.081  0.088
c4 8.401  8.364 12.85 8.287 12.97 22.31  16.55 1541 16.21 17.52 15.81  16.75
KUSO  13.43  13.14 12,92 13.61 10.24 7.145  15.63 15.00 12.68 12.01 14.73  15.08
1AeA Scs 5.836  5.980 5.758 14.41 14.11  17.54  16.33  14.77 14.49 24.15 9.710  7.470
SCI24  14.41 1170 9.319  14.07 16.56  18.55  33.85  18.16 12.99 1530 16.39  17.38
c4 5.677  6.909 7.884  6.400 5.978  9.961  6.491  6.378 7.319 5.985 6.459  3.117
, KUSO  8.802 9.838 10.54 12.61 10.96 10.37 11.69 10.71 9.204 7.632 8.744  7.084
AR Scs 3.247  5.719  6.39 9.418 7.588 7.362  5.156  6.289 7.430 11.44  9.602  6.327
SCI24  6.696  6.404 5.784  8.003 7.243  7.656  8.363 7.648 6.776  8.200 7.882  6.911
c4 0.144  0.090 0.045 0.098 0.042 0.035 0.067 0.057 0.05 0.062 0.038 0.036
) KUSO  0.164 0.130 0.112  0.117 0.114 0.135  0.137 0.059 0.039 0.06]  0.068  0.049
CAZABA Scs 0.124  0.086 0.073 0.045 0.046 0.040 0.054 0.054 0.048 0.037 0.059 0.072
SCI24  0.136  0.114  0.083  0.081  0.064 0.040  0.038 0.054 0.069 0.056 0.039  0.035
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5 ABA (W HAH, FEAR R T, AN [F] S RlOEAR B
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SCI124 Y F FRIEEE IR 61.8% ; 7EM Fr v, SC124 &
— B T RS HoAth SR 2 B SR (HR A
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B HCIE, 76 MR &, KUSO A SC124 — BT B, C4 Al
SC8 Fi AT 284k, (H Bk b 2 N 3, BRI IR A
AT, MUK N SC124 > C4 > KUS0 > SC8, SC124 [ i
M 66.6% , HAp SRR ITE 60% 2247 s FEM v,
SC8 5 SC124 ¥ R BB B T B, 1 KUS0 1 C4
AL AR e T 5 Tt ZR/ABA B 1) A2 b5
i AR 0 1) To g DA A, 2 s e A= KA O, 348 7T e S5 4
YIRS, TAA 5 GA [ HL(H, 7ERR R v, SC8.
SCI24 Fll C4 Bk E3 B FH#a %, KUSo U & B
T REaH ZEm A, KUSO 9 e A4S 4 % A 284k
SC8 5 C4 2P LA G T REaH, sC124 [EET

Fefe EJb, B i/ T IR K P TAA/ZR 1Y LU AH,
FEMRZR 1, KUS0 55 SC8 # B b5 N RE#a %,
C4 BTG BT+ I A AL e 34, SC124 S35 F%
Ja THRRE I AR A # ZE Rt i, SC124 1 KUSO Hr
S BB PEAE AL, C4 FI SC8 HY BRSETHE i A8 Akt
P, GA/ABAH, TR FAH,SC8 5 sc124 23— H
TR KUSO H 3058 N B R Je SOBE A [ml A
B, C4 BIU R P A R, LR OR
i A R RS AR
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