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Remobilization o Carbon Assimilates in the Sems during Grain Filling and Its Phy
siological Mechanism in Dry-cultivated Rice
YANGJian-Chang ,XU Qu-Wei , WANG Zh-Qin ,CHEN XinHong ,ZHU Qing:Sen

( Key Lab o Crop Cultivation & Physidogy , Minisiry d Agriculture, Yangzhou University , Yangzhou 225009, Jiangsu, China)

Abstract  With the indica hybrid combination of Shanyou 63 and indica cultivar of Yangdao 6 as materids, the renohili-
zdtion of pre-dored carbon in the gems during grain filling and its physologca mechanism were invedigated in dry culti-
vated (plagic film muching cultivation) rice. The resuts showed that the re-alocation of prefixed ** C from sems to
grans, the trander ratio of nongructura carlbohydrate (NSC) pre-dored in the sems and its contribution to grains from
heading to meturity in dry-cultivated rice were very sgnificantly greater than those in mois-cultivated (convertiond cultivar
tion) rice. The dry-cultivation enhanced the activities of sucrose syrthase and acid invertase in grains andd- ,B-amylase in
gems, with the activitiesof sucrose synthase andd-amylase enhanced nore. Activities ofa-g ucod dase and garch phogpho-

rylase were o significant differences between the dry-cultivation and i s-cultivation. The remphilization of starch and**C
tranderred from gems to grains were very dgnificantly and postively corrdated with the activities of sucrose synthase in
grains anda- B-amylase in gems, but not sgnificantly correlated withot-g ucos dase and acid i nvertase activities, and negr

atively correlated with the activity of garch phogphorylase. The resultsindicate thet the dry cultivation in rice pronotes car-

bon renohilization from sems to grains during grainfilling and enhanced activities of sucrose synthase in grains and- ,3-

amylase in gems play an inportart role.
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Tablel  Guain yidd and its components under different cultivation methods
auti Cultivation Qainyidd Panicles Sikdets Totel goikelets Ripened grains 1000 - grain wt
ivar
methods (t/hm?) (x10*hn?)  per panides  ( x10°/hn?) (%) (g
63 Moi g-cultivated (CK) 9.62 246 164.2 403.9 87.6 27.2
Shanyou 63 Dry-cultivated 9.22 267" Y 151.8 " 405.5 85.2 26.7
6 Moi g-cultivated (CK) 9.17 266 142.5 378.5 90.4 26.8
Yangdeo 6 Dry-cultivated 8.73 296" 127.7° 377.9 88.5 26.1
2 0.05 ,
Note: ¥ " represents sgnificart difference with the control a 0. 05 level , conpared in the same cutivar.
2 (LAI) (P)
Table2 Leaf area index (LAI) at heading and the photosynthetic rate ( P;) o the flag leaves during grain
filling period under different cultivation methods
LAI Pr [ mol 00,/ (n?- 9) ]
Qultivar Cutivation methods LAl a heading 59 2 21 33
63 Moi g-cultivated (CK) 7.57 18.3 14.1 10.9 6.8
Shanyou 63 Dry-cultivated 7.61 16.2 10.7°2 7.2° 3.7""
6 Moi g-cultivated (CK) 7.23 20.3 18.2 15.2 10.9
Yangdeo 6 Dry-cultivated 7.14 17.1° 15.3"" 1.4°° 56" "
9 LA 0.05 0.01 ,

Note:? Days dter anthesis.? “and *  represert significart difference with the control at 0.05 and 0. 01 level's, regpectively , conpared in the same culti-

var.

Total sugars (mg/g DW)

Starch (mg/g DW)

300
250
200
150

100
Shanyou 63

Yangdao 6

—e— Moist-cultivation
—=— Dry-cultivation

50 Shanyou 63

Yangdao 6

0 8 16 24 32 40 0 8 16 24 32 40
Days after anthesis (d) Days after anthesis(d)
Fig.1 Changesin contents o total sugarsand garch in rice gems during grain filling
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Table 3  Remobilization o non-<ructural carbohydrate ( NSC) in the cumsand sheaths under different cultivation methods

C NSC
Renobilized C Qontribution to NSC resdue
Cultivar Cultivation methods Harved index
reserves ( %) ¥ gains (%)? (mg/g DW) ?
63 Moi g-cuitivated (CK) 52.2 16.1 121.5 0.51
Shanyou 63 Dry-cultivated 825" "9 27.5"" 4.2 0.53"
6 Moi g-cuitivated (CK) 3.3 10.8 166.7 0.49
Yangdeo 6 Dry-cultivated 72.4"" 19.6 " 74.3" " 0.52"
D NSC— NSO) / NSCx100 2 ( NSC— NSO) / x100 9
NSC 4oy 0.05 0.0l ,

Note: ¥ (NSCin semsand sheaths at heading - NSC at meturity) / NSC at heading x 100. 2 (NSCin the dems and sheaths a heading - NSC at neturi-
ty)/ grain weight x 100. ¥ The amount of NSC remained in culms and sheaths at meturity. ® “and ~ ™ represert significant difference with the control
a 0.05 and 0.01 levd , regectively , conpared in the same cultivar.
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Fig. 2 Changesin *C partitioning in rice semsand grains during grain filling
[ Verticd bars represent gandard errors(n = 6) |
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Fig. 3  Changes in activities of garch hydradytic enzymes in rice sems
[ Vertica bars represent ¢andard errors(n = 4) |
4 /
Table 4  Corréations o activities o sarch hydraytic enzymes in the sems and sucrose synthase/ acid invertase with the remobilization o carbon
63 Shanyou 63 4 Yangdeo 4
14 14
Qorreation with c c
Sarch renhilization ¥Cingans Sarch renhilization “Cin gans
a- a-amylase 0.92"" 0.95"" 0.94"" 0.98""
B- B-anylase 0.79"" 0.81"" 0.78" " 0.80""
a- 0-ducddase -0.18 0.16 -0.04 0.06
Sarch phog. -0.77"" -0.65" -0.83" " 072"
Qucrose ynthase 0.94"" 0.96"" 0.92"" 0.9%4""
Acid invertase 0.32 0.36 0.29 0.33
T 0.05 0.01
Note: “and * " represent sgnificance a 0.05 and 0.01 levels, reectively.
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Fig.4  Changes in activities o sucrose synthase and acid invertae in rice grains
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