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Effects of Drought Stress on Physiological Indicators in Tiller Shoots
and Leaves of Sugarcane at Tillering Stage
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Abstract: Guangxi is the leading sugarcane production area in China. over 85% of the sugarcane is planted on
non-irrigated dry land, and varying degrees of drought damage occur every year. Drought is the main limiting factor for
sugarcane production in China. Tillering is one of the important traits affecting the yield of sugarcane. It is of great sig-
nificance to study the effect of drought stress on the development of tillering buds at tillering stage. Guire 2 is a new
sugarcane variety bred by our team with good drought resistance and strong tillering ability. In order to investigate the
effects of drought stress on physiological indicators of sugarcane tillering seedlings and leaves at tillering stage, Guire 2
was used to conduct drought stress experiments at the early stage of sugarcane tillering. The experiment was set up with
control (19%-25% soil absolute water content) and drought stress treatment by stopping irrigation. Samples were taken
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from the control group and treatment group at early drought stress (14%—15% soil absolute water content), middle
drought stress (10%—11% soil absolute water content), late drought stress (6%—7% soil absolute water content) stages.
The changes of antioxidant enzyme activity, MDA, osmoregulatory substances and endogenous hormone contents were
measured by subordination function method. The correlation of the physiological indicators in sugarcane tiller shoots
and leaves was analyzed, and the drought resistance of tiller shoots and leaves was evaluated. The results showed that
drought stress increased the activities of peroxidase (POD), and superoxidate dismutase (SOD), and contents of proline
(Pro), soluble protein, starch, sucrose and abscisic acid (ABA), especially in tiller shoots, the treatment group and the
control group reached a significant difference, while the malondialdehyde (MDA) content remained at a similar level in
sugarcane tillering seedlings and leaves during drought stress. Compared with leaves, drought stress significantly in-
creased the activity of SOD and the contents of Pro, soluble protein and sucrose in tiller shoots. Correlation analysis
showed that most significant correlations between the physiological indicators in sugarcane tiller shoots and leaves un-
der drought stress were positive, and sucrose content, starch content, Pro content, IAA content and SOD activity were
more significantly or extremely significantly correlated with other indicators. According to the comprehensive drought
resistance coefficient and the average of subordinate function values of each index, the drought resistance of tiller shoots

was stronger than that of leaves in sugarcane.
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Fig. 1 Effects of drought stress on antioxidant enzyme activity in sugarcane tiller shoots and leaves
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Fig. 2 Effects of drought stress on contents of osmoregulatory substances in sugarcane tiller shoots and leaves
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Fig. 3 Effects of drought stress on endogenous hormones in sugarcane tiller shoots and leaves
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Tab. 1 Correlation coefficients between indexes in sugarcane tiller shoots under drought stress
. POD MDA VEM T IAA . ABA SL
s e SOD % ST =N SP & & %ﬁj Pro & i )j‘:*f =X ZT & =N /\ﬂs
iz SOD Wtk [Z Sp o Pro =Ry [EE0 7T [Z= RS
Index .. POD MDA Starch Sucrose IAA ABA SLs
activity . content content content
activity content content content content content  content
SOD i 1
POD jf 1 0.498 1
MDA & 0.339 0.554 1
SP & &t 0.874" 0.370 0.545 1
TER 0.858" 0.523 0.483 0.909" 1
Pro & & 0.884" 0.380 0.314 0.914™ 0958 1
AR 0.915" 0.434 0.139 0.846"  0.901" 0.944" 1
IAA & & 0.936" 0.406 0.341 0.866  0.899" 0.902" 0.890™ 1
ZT & 0.672" 0.220  —0.151 0.620 0.698" 0.760" 0.873" 0.594 1
ABA ~0.020 ~0.374 0.006 0.028 0.075 0.106 ~0.071 0276 -0322 1
SLs & & 0.063 -0.290 0.180 0.137 0.208 0.191 ~0.016 0.349  -0.265  0.963" 1
e TFOREEAML (P<0.05) , TRAMEEME (P<0.01) .
Note: " indicates significant correlation (P<0.05), " indicates extremely significant correlation (P<0.01).
*F2 FEMBTHEMNR&EHROEXES T
Tab. 2 Correlation coefficients between indexes in sugarcane leaves under drought stress
SOD POD MDA o i A i A IAA . ABA SLs
g ST ST e L Pro & SP & & AR ERESE AL ZT & & AL =y
2D TG M v Ry P Sp Starch S A 71 Y o
Index SOD POD MDA ro con- are ucrose IAA ABA SLs
.. .. tent content content content content
activity activity content content content  content
SOD i 1
POD it 0.547 1
MDA & 0.133 0.091 1
Pro & 0.804™  0.436 0.152 1
SP & & —0.141 0243  -0.475 —-0.357 1
TEM i 0.704°  0.720°  0.224 0.844"  —0.332 1
PERE i 0.651 0.883" -0.077 0.699" 0.023 0.8427 1
IAA & 0.796" 0.809" —0.046 0.846"  —0.035 0.913" 0.947" 1
ZT i 0.652 0.262 0.354 0.887"  —0.705" 0.823" 0.513 0.653 1
ABA &8  0.634 0.251 0.406 0.894™  —0.655 0.829™ 0.477 0.647 0.977" 1
SLs & & 0.460 0.107 0.538 0.767" -0.818" 0.710° 0.328 0.464 0.939"  0.956" 1

e TFRBEME (P<0.05) , TERWEEML (P<0.01) .

Note: " indicates significant correlation (P<0.05), ** indicates extremely significant correlation (P<0.01).
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Tab. 3 Drought resistance coefficients for indicators in tiller shoots and leaves of sugarcane

SOD POD MDA = R o S . .
D by MDA o mi O am wbE AR
A T T EoNTy a5 - S

Pro SP con- = Starch Comprehensive drought
Part SOD POD MDA content Sucrose tent Total resistance coefficient
activity activity content content content
Sy BELI 3.43 1.39 2.51 13.17 3.07 1.65 2.05 27.26 3.89
R 1.37 1.12 1.55 491 1.55 1.19 2.39 14.10 2.06
x4 HESEHEMHSERORERBE

Tab. 4 Subordinate function values for indicators in tiller shoots and leaves of sugarcane
mp  SODIRHE  PODEME MDA AR Pofit  MERAE .o ERAR o TSR
Part SOD POD MDA con- Pro con- Sucrose SP content Starch Total Average of

activity activity tent tent content content SF
SYEESIH 1 1 1 1 1 1 0 6 0.857
iy 0 0 0 0 0 0 1 1 0.143
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S8 I TR, H R A A B A
SOD M 5 I ol & 2 5 H e BEL i Ak
PR POD 37 P I 2 JBip 36 B[] Frg 34 a8 7 484 o
B0 BTG i 2 22 55 HRERT oAb B4 ) POD ¥
PR INE T R, 76T 5030 v 0] 2 X R
AT UL, 5 Jpip A e R R A B R A BE LT i A
1% SOD Ml POD i P BEAR a6 77 A= 2ot £ 119
ROS Xt H B iyfiifs, X 5HAMAFFREE LA
[i) s TE 4 BELN 1 A - SOD Al POD i X+
538 B e A 25 5
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T2/ EN IR A e bR, T RR
£ e A A R R A % T SR B R I ) 5
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TEA TR . 5 EE R TR
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