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Response of dry matter partitioning coefficient of summer maize to drought stress in North
China. TAN Fang-ying', LI Hao’, WANG Jian-lin®* , WANG Zhi-wei* ('National Meteorological
Center, Beijing 100081, China; *Harbin Normal University, Harbin 150025, China; > Ningxia Hui
Autonomous Region Meteorological Bureau, Yinchuan 750002, China; *Shanxi Climate Center,
Taiyuan 030006, China) .

Abstract; The dry matter partitioning coefficient (PC) reflects the distribution and accumulation of
dry matter in crop organs. Understanding the responses of PC to drought stress is fundamental for
understanding crop development under drought stress. Using field data collected under drought stress
conditions during the period 2013-2015 at three sites ( Xiajin, Shandong; Gucheng, Hebei; and
Yuncheng, Shanxi) in North China, we quantified the effects of different drought stress intensities
on the PC of stems, leaves and ears during the development stages (from emergence to jointing,
from jointing to tasseling, and from tasseling to maturity ). The results showed that PC of stems,
leaves and ears showed significant quadratic relationships with relative soil moisture during all sta-
ges. Leaf PC was increased by 0.04-0.09 during the grain-filling stage under light and moderate
drought stress, and was increased by 0.17 during the tasseling stage under sever drought stress. On
the contrary, drought stress had negative effects on the ear PC. With the increases of drought stress,
less dry matter was allocated to ears. Under light to severe drought stresses, ear PC was decreased
by 0.08-0.34. However, no consis-tent pattern was observed for the effects of drought stress on stem
PC: negative effects were observed during the vegetative growth stage and positive effects were
found in the mature stage. Overall, the degree of the responses of crop PC to drought stress under
different phenology stages was in the order of grain-filling stage ( positive) > tasseling stage (nega-
tive) > seedling stage (negative).
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Table 1 Water control design in Gucheng, Hebei from 2013-2015 ( %)

Ay KB T, T, T T, Ts

Year Developmental period

2013 -5 17 Emergence-Jointing <40 40~60 40~60 60~ 80 >80
P53 Jointing-Tasseling >60 >60 40~60 60~ 80 >80
k- BE Tasseling-Maturity >60 >60 >60 60~ 80 >80

2014 H B #5719 Emergence-Jointing >60 >60 >60 60~ 80 >80
SR - Jointing-Tasseling <40 40~60 40~ 60 60~80 >80
i - B Tasseling-Maturity >60 >60 40~60 60~ 80 >80

2015 -3 77 Emergence-Jointing >60 >60 40~60 60~ 80 >80
T -l Jointing-Tasseling >60 >60 >60 60~80 >80
- L Tasseling-Maturity <40 40~60 40~60 60~ 80 >80
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Fig.1 Relationships between dry matter partitioning coefficients and soil relative moisture during different developmental periods of

summer maize.

a) M Leaf; b) 2% Stem; ¢) B Ear. S: Wi} Seedling stage; T fHHEH] Tasseling stage; F. #E3 I Filling stage.
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Table 2 Response of leaf dry matter partitioning coeffi-
cients to drought stress of summer maize in different deve-
lopmental periods

3 M o
Treatment Seedling  Tasseling Filling
FoF WA No drought stress 0.63 0.36 0.04
B2 BA Light drought stress 0.65 0.39 0.08
A Moderate drought stress — 0.67 0.44 0.13
T3 Severe drought stress 0.70 0.53 0.19
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Table 3 Response of stem dry matter partitioning coeffi-
cients to drought stress of summer maize in different deve-
lopmental periods

b3 ] el R
Treatment Seedling  Tasseling Filling
TeT 2Bl No drought stress 0.37 0.64 0.28
R FE 38 Light drought stress 0.35 0.61 0.32
I EEFIE Moderate drought stress  0.33 0.56 0.38
H A Severe drought stress 0.30 0.47 0.48
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