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The compensation capacity of tillering and production of main stem nodes in rice
WEI Ming *, LI Dongxia

Engineering Research Center for Agriculture for Southern Mountainous Region of Ministry of Education, College of Agronomy and Biotechnology, Southwest

University, Chongqing 400716, China

Abstract: Two O. indica hybrid rice cultivars, Xinongou 1 characterized with high tiller and Gangyou 725 characterized
with high yield potential, were used to investigate the compensation capacity of tillering and production of main stem nodes
by artificially specific tiller removal treatment in the initial tillering stage under population condition. The tiller removal
treatments included the early tiller emerge that doesn’t remove any tiller, the middle tiller emerge that removes the first
primary tiller, and the later tiller emerge that removes the first and second primary tillers. The result showed that the canopy
light distribution is an important environment factor affecting the compensational capacity of tillering, and the tillering
compensational capacity of upper node group was higher than that of middle and low node group under enough water and
fertilizer. Compared with the early tiller emerge treatment, in the morphological characteristics, the later tiller emerge
treatment reduced the leaf area index, improved the light intensity or quality of stem base, delayed the shade escape, and
promoted the differentiation and growth of upper node tiller, increased the growth potential and effective tiller multiple in
the upper node group and increased the single stem leaf area in the heading stage. However, the tiller development
characteristic of upper node group reduced the effective panicles and leaf area index, so the absolute compensation capacity
was low. In the ecological and physiological characteristics, the canopy light distribution, chlorophyll and protein content
increased, and the activity of cell protective enzymes ( superoxide dismutase, SOD; catalase, CAT) drop slowly, and the

leaf senescence rate delayed, whereas the light penetration loss rate increased and the light interception rate decreased. In
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the material production and distribution, the leaf net assimilation rate ( NAR) increased, assimilation allocation was
reasonable, and the economic coefficient had an increasing tendency. The leaf area index reduced, the crop growth rate
(CGR) decreased, dry matter accumulation significantly decreased, and the coordination between material production and
distribution changed. In the present experiment condition, no significant difference of economic yield existed between the
early tiller emerge treatment and the middle tiller emerge treatment, but extremely significant difference of economic yield
existed between the early tiller emerge treatment and the later tiller emerge treatment. The present study indicated that the
big seedlings have some extent compensation ability of tillering for the biotic and abiotic stress like the artificially specific
tiller removal in the initial tillering stage, and the compensation ability exhibited in increasing the growth potential in the
tillering stage, increasing the single stem leaf area and canopy light distribution in the heading stage, and delaying the last

leaf senescence rate and increasing the NAR and economic coefficient in the mature stage.

Key Words: rice; tillering; main stem nodes; compensational capacity
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Table 1 The tendency of tillers on the main stem node of Xinong you 1 (20 plants)

Kb 3 357 Main stem node 251 Tol
Treatment 1/0 2/0 3/0 4/0 5/0 6/0 7/0 8/0 9/0 10/0

BE EE

7d 10(1)*  16*(1)

15d 16(1.6) 26(1.6) 10(1) 14(1) 20(1)

23d 24(2.4) 42(2.6) 20(2.0) 26(1.9) 32(1.6) 20(1)  20(1.0)

31d 52(5.2) 78(4.9) 42(4.2) 52(3.7) 70(3.5) 50(2.5) 34(1.7) 15(1) 12(1.0)

40d 48(4.8) 60(3.8) 42(4.2) 48(3.4) 68(3.4) 44(2.2) 25(1.3) 18(1.2) 12 (1.0)
A Mature  44(4.4) 54(3.4) 20(2.0) 28(2.0) 42(2.1) 38(1.9) 22(1.1) 10(0.7) 5 (0.4) 263aA " *
& ME

7d 11(1) 15(1)

15d 16(1.5) 23(1.5) 15(1) 20(1)

23d 23(2.1) 44(2.9) 28(1.9)  26(2.3)  20(1)  20(1)

31d 53(4.5) 75(5.0) 48(3.2) 73(3.7) 48(2.4) 36(1.8) 16(1) 14(1)

40d 47(4.3) 72(4.8) 46(3.0)  62(3.1)  49(2.5) 30(1.5)  20(1.3) 16(1.2)
A Mature  44(4.0) 56(3.7) 28(1.9)  41(2.2)  38(1.9) 26(1.3) 12(0.8)  7(0.5) 252aAB
Mk LE

7d 10(1) 16(1)

15d 14(1.4) 25(1.6) 20(1)

23d 27(2.7) 48(3.0) 30(1.5)  20(1)  20(1)

31d 56(5.6) 78(4.9) 71(3.6)  45(2.3) 38(1.9)  20(1) 18(1)

40d 52(5.2) 71(4.4) 68(3.4) 50(2.5) 34(1.7)  28(1.4) 20(1.1) 8(1)
S Mature  45(4.5) 53(3.3) 42(2.1)  37(1.8) 28(1.4) 18(0.9) 11(0.6) 3(0.4)  237bB

EE: The early tiller emerge treatment; ME :The middle tiller emerge treatment; LE: The later tiller emerge treatment
* FES AN L 20 BRIZT LAY SN BE AR F5-5 Y BB 20 BRI 0L 1Y 43 BE SRS o) 2 BE BB LU A, 455 N R RO B R AR K
P, A B AR BEREE NS FREFOR BE TR R (P<0.05) , KRG ER/R I B 12 5+ (P<0.01)
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Table 2 The tendency of tillers on the main stem node of Gangyou-725 (20 plants)

Qb3 15 {7 Main stem node P
Treatment 2/0 3/0 4/0 5/0 6/0 7/0 8/0 9/0 10/0 Total
HL EE

7d 17(1) 12(1)

15d 22(1.3) 17(1.4) 8(1) 12(1) 18(1)

23d 38(2.2)  27(23)  12(1.5) 15(1.3)  20(1.1)  20(1)

31d 78(4.6)  50(4.2)  28(3.5) 36(3.0)  50(2.8)  30(1.5) 18(1) 15(1)

40d 70(4.1)  53(4.4)  20(2.5) 27(2.3)  53(2.9)  36(1.8)  22(1.2) 15(1)

B Mature 61(3.6)  39(3.3)  14(1.8) 16(1.3)  29(1.6)  20(1) 10(0.5) 5(0.3) 194aA
ik ME

7d 16(1) 12(1)

15d 24(1.5) 18(1.5) 10(1) 17(1)

23d 35(2.2)  35(2.9) 13(1.3)  21(1.2)  20(1)

31d 73(4.6)  58(4.8) 28(2.8)  42(2.5)  30(1.5)  20(1.0) 15(1)

40d 64(4.0)  51(4.3) 15(1.5)  52(3.1)  40(2.0)  26(1.3) 17(1.1) 8(1)

A Mature 60(3.8)  38(3.2) 16(1.6)  30(1.8)  24(1.2) 14(0.7) 5(0.3) 3(0.4) 190abA
W& LE

7d 16(1) 11(1)

15d 22(1.4)  20(1.8) 15(1)

23d 37(2.3)  37(3.3) 19(1.3)  20(1) 20(1)

31d 76(4.8)  52(4.7) 42(2.8)  30(1.5)  26(1.3) 15(1)

40d 69(4.3)  50(4.5) 50(3.3)  45(2.3) 30(1.5) 16(1.1)  11(1)

A3 Mature 61(3.8)  34(3.1) 30(2.0)  26(1.3) 17(0.9) 9(0.6) 4(0.4) 180bA
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PREARBREE . Gevtor A 22 B S PPl R SR 2 TR 5 AR A 0 R I A R LE ARG R B
SRR/ IR T AMERE ) B AR PR AR, X 5 1B AR R RS A RS B
3 T BR 0 A P i T A A3 (A S AR o AR AR R B T R i 3 TS AR B R AR, 4T
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2.2 EorBEAMEA G AR AR B
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R3 HEHEPEHER( =) RABREEY T EBMAZHELE
Table 3 Compared with Single stem leaf area (the uppermost three leaf area) in the heading stage, Single stem biomass and Single stem grain

weight in the mature stage

Qb3 57 Main stem node Ty
Treatmen main stem 1 2 3 4 5 6 7 8 9 10 Averrage

P44 1 Xinong you -1
HAZEN [ SSLA */em?

% EE 205.5 191.1 179 185 184.6 192.6 200.8 206 190.2 179.7 190.9a
T EM 210.2 188.4 186.9 190.1 193.8 203.2 209.3  194.6 187.4 194.6a
R% EL 196.7 195.8 190.5 193.5 199.2 212.8  202.9 197.4 195.6a
LZEE Y it SSB/ g

% EE 74 6.5 5.4 6.3 5.7 6.2 6.7 6.5 6.2 5 6.1a
H% EM 7.6 6.3 5.8 5.9 6.3 6.8 6.6 6.2 5.5 6.3a
R% EL 6.9 6.6 6 6.3 6.7 6.8 6.3 5.7 6.3a
LRI E SSCW/g

H% EE 4.2 3.7 3 3.4 32 35 39 3.9 3.6 2.8 3.5a
Hi% EM 43 3.6 32 3.3 35 4 3.8 3.7 3.1 3.5a
B% FL 4.2 3.7 3.4 3.4 4.0 3.9 3.8 33 3.6a

X4 725 Gangyou725
FAZEIFT R * SSLA/em®

H% EE 226.6 186.9 187.6 180.1 171.1 206.7 218.8 182.2 181.7 192.3a
Fi%k EM 235.2 189 192.8 179 199.6 222 194.2 184.6 193.3a
R% EL 230.4 193.5 188.5 207.7 219.4 199.1 192.7 1676 199.9a
HLZEA Y i SSB/ g

K% EE 10.7 7.3 8.6 7.9 8 9.7 9.3 6.7 6.1 8.2a
Fi%k EM 11.8 7.4 8.9 8.4 9.5 9.8 7.1 6.4 8.3a
R EL 11.9 73 8.7 9.9 9.5 73 6.7 4.1 8.3a
LRI H SSCW/g

Bk EE 53 35 3.7 33 34 4.8 4.8 33 24 3.8a
Fik EM 5.6 3.6 37 3.6 4.8 5.1 34 2.5 3.9a
R%& EL 5.6 35 3.6 4.9 5.2 3.5 2.9 22 3.9a

SSLA ; Single stem leaf area;SSB:Single stem biomass ; SSGW : Single stem grain weight

100 [LE 100 - RIff: 725
o 1

c\c 80 r [I] Q‘ﬁ 80 |-

2 ik
M2 60 OR% 60 -
R &
il g 40 40 |

g

0 rﬁﬂ{ﬁﬂ'ﬂﬂx L L L ) 0 mﬂﬁ . IT&T . rrﬁj L \ L )
10 30 50 70 90 110 10 30 50 70 90 110

i1 = & Height from groud/cm

B 1 FRME 1 FRME 725 ERE

Fig.1 Transmittances of Xinongyou 1 and Guangyou 725
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Table 4 Compared with canopy light environment in the heading stage

s BOEHE/ % Mo/ % 5/ % TG/ %
Treatment Interception rate canopy light distribution Reflect rate Penetration loss rate
FEAA 1 Xinong you -1

BK EE 91.4 aA 28.5 bB 5.9a 2.6 bB

ik EM 90.7 abA 30.2 abAB 5.6a 3.7 bAB
R% EL 85.4 bA 37.1aA 5.4a 9.2 aA

X 725 Gangyou-725

B EE 91.5aA 29.6 bB 6.0a 2.5a

ik EM 90.2 abA 31.6 bAB 5.8 a 4.0 a

R%E EL 87.4 bA 36.4 aA 53a 74 a
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