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Effects of Different Temperature from Full Heading to Milking on Grain Filling Stage on
Grain Hormones concentrations, Activities of Enzymes Involved in Starch Synthesis and
Accumulation in Rice Nanjing 9108

CHENG Chen, ZENG Yongjun', CHENG Huihuang, TAN Xueming, SHANG Qingyin, ZENG Yanhua,

SHI Qinghua

(Key Laboratory of Crop Physiology, Ecology and Genetic Breeding, Ministry of Education P. R. China/Jiangxi Key Laboratory of Crop Physiology, Ecology
and Genetic Breeding /Southern Regional Collaborative Innovation Center for Grain and Oil Crops in China/ Collaborative Innovation Center for the
Modernization Production of Double Cropping Rice, Jiangxi Agricultural University, Nanchang 330045, China; “Corresponding author, E-mail:
zengyj2002@163.com)

Abstract: [Objective] Our aim is to reveal the mechanism of the influence of different temperatures on grain-filling,
starch and its components contents of late japonica rice during early-middle grain filling stage. [Methods] With a
representative japonica rice cultivar with high quality of Nanjing 9108 as material, high temperature (HT, average daily
temperature of 31°C), medium temperature (MT, average daily temperature of 26°C) and low temperature (LT, average
daily temperature of 21°C) were set during grain filling in plant incubators at natural temperature as control check (CK).
The effects of high and low temperature on grain-filling, hormone contents, and activities of enzymes involved in starch
synthesis and accumulation of late japonica rice were studied during early-middle grain filling stage. [Result] With
rising temperature (21°C~31°C), the seed setting rate and 1000-grain weight of late japonica rice were on the downward
slide. The accumulation of total starch in grain was accelerated with shortened duration and decreased total contents. The
amylose content and its proportion followed a decreasing trend during the whole grain filling period. The abscisic acid
(ABA) content in grain was significantly increased during the early and middle grain-filling stage. The gibberellin (GA3)
content decreased, and the zeatin riboside (ZR) content firstly increased and then dropped. The content of grain
indole-3-acetic acid (IAA) was increased in MT plots during the grain filling stage. The IAA content in grains was
reduced in HT and LT plots. The IAA content in the LT plots was decreased firstly and then increased, while in the HT
plots, the content was consistently at lower level. The activity of soluble starch synthase (SSS) in grains was equal to that
of ZR, which also showed ‘a increasing-decreasing trajectory’, but the SSS and the ZR activities were not synchronized
in filling stage. The activity of grain starch branching enzyme (SBE) increased and the activity of grain starch
decarboxylase (DBE) decreased. [Conclusion] The changes of grain endogenous hormones and activities of enzymes
involved in grain starch synthesis of late japonica rice were significantly influenced by different temperature, as well as
the accumulation of starch and its components, grain filling in late japonica rice.

Key words: late japonica rice; temperature; grain; endogenous hormones; starch synthesis
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Fig.1. Daily change patterns of temperature in different treatments and outdoor temperature changes during experiment
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(from 6th to 23rd, September).

IR H T 3403R N 26.6°C(31.9°C~22.5°C), 5 MT
Ab B T B P RS A — (K] 1-B)
1.3 #HmRESMNESE
131 H&R%E

FKREMAEI, X [R] H feh AR R AR A R I
Ay TR RE SRR S 104 164 23 130 d () 4 9:00
—10:00 X} % Ab FEHEAG bR AR I REARAEA T HURE,  H
R R SR RRFRL, I ST R RL RN VR b 22
1 min, Bl 5 BNIERAET—-80°C (BRI VKR
F Ve S PIRIECER & S5 fahn 1 5E
132 #HseillE

HRLER & oSt . SIER SR S A Ak
I 5 Y5 R FH ) S 1 A DG 77 & (95 M BHER A= M R
A PR T AL P2) FFF AR RO 1 J7 vk kAT B, FpkE
WIEEZE ABA. ZR. GA; FI IAA & &IIEFH &
OB 32 (HPLC) M. A4t i BRUKFRE 30 i /2
A5 NN 80%THA H BE B 550t N UKIGHE B 2= 5%,
7E 4 CIRIR) Fid AR 4R 16 h, 8000y T VA4 &0
10 min B F3ER, FREH 80% A H i B 1R 4
2 ho K T R bR A SO pH, H
BHUAHRERGE — DAt at, b5 AT B,
B AR AR L R RS A, K H
bRl 5 2% SR UG [X 43, TS 21800 52 Fiabm 1 b T 7
Kotre. MFERINE 3 IREE, BCUFAME. 1AA,
ZR. GA; il ABA 1 [EIUSC 3 7351l 4 87.1%- 89.3%.
95.4%71 96.8%.
1.4 BIRSHR

¥ F Microsoft Excel 2010 A1 DPS 7.05 %444y

HrAIALFEEHE : Origin 9.0 B HHIK; LSD Eik4T
7= 5 W E R (P <<0.05)

2 SR

21 BABFELESIER R THRE

VEE S &8 St vh AN () 3L ok B K g &5 s R R
TREHERENEMER ). HETRY, LT
Wb PR EE SEEFN R I B2 5 T MT FI HT b3,
1M MT W35 CK (8] 75 25 5L R T4 5 _ 3 TE i 3%
25, 5 LT AL, MT T HT & H 455225 5
FEAE 3.8% 11 27.2%, T4 55 43 73l P& 4.2%F1 14.9%,
M5 MT AHEAHEE, CK AFESE SR 5T IS
Hahn. R OHBEE REIR S SR P OREE BT, MR
GhER N TR E ) BB, KA H PR EAE

R1 EREIAITHIRE XN ARTE - SR E RAIF0

Table 1. Effect of different temperature during early-
middle grain filling stage on yield components of late
japonica rice.

pogi] G ThiE
Treatment Seed setting rate/% 1000-grain weight/g
iR CK 88.6+.4 b 28.240.8 ab
i LT 91640.8a 202404 3
R MT 88.140.7 b 28.040.6 b
iR HT 66.7+1.2 249408 ¢

F BRI R A IE £ e IR (n=4): £ E 5 EBER FRA
[ /NG B IR 2 ik 5% K F(P < 0.05). Al

Data are shown as mean=£SD, n= 4. Different lowercase letters in the
same column indicate significant difference at 5% level. The same as
below.
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Fig. 2. Changes in grain starch contents and its components.
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