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The Response of Rice Root System to Different Light
Intensity After Root Confinement

CAI Kun-zheng' , LUO Shi-ming' , DUAN Shun-shan
(1 College of Agriculture, South China Agric. Univ. , Guangzhou 510642, China;

2 Institute of Aquatic Ecoscience, Jinan University, Guangzhou 510632, China)

Abstract: A hydroponic experiment was conducted to study the physiological response of rice plant to dif-
ferent light intensity after decreasing root/shoot ratio. Root system was placed in cylindrical nylon bags to
cause root confinement. The diameters of the root bags were 3, 4, 5 cm,respectively and the height was
25 cm. The results showed that under the same shading level, root confinement had no significant effects
on the dry matter accumulation in the aboveground parts, but had significant effects on underground
parts. The root mass and root/shoot ratio decreased significantly after root confinement, the smaller the
root bag, the more the root/shoot ratio reduced. After shading, root and shoot dry matter accumulation,
root volume, leaf chlorophyll content reduced significantly at heading and ripening stage. Under 70%
shading treatment, the total surface area, active area and surface area per volume of the root system in
5 cm treatment increased by 57. 7% ,26. 0% ,41. 5% at heading stage, and the active area and percent-

age of active area of root system increased by 74. 1% , 58. 2% at ripening stage compared with control.
Key words:rice; root system; root/shoot ratio; light

HYRRZFRANKDEGEEYEN AR FERBETRAS, MRS TERINR R
WEMERERZ— ETRETEX EWEFN TP ERER R TN S LIEMEEK ST

WS B #E :2005-10-17
EERN R L 4(1970—) , F, #1445, %+, E-mail ;: kzcai@ scau. edu. cn
ESTE:BR A KH$ A4 (39770138 = 30100107) ; J~ & 25 B K+ & £-(980145 F= 20000636)



2 £ B ok b ok E ¥ K

Eos

B RN, TR e S Y3 K o R,

AR BREILE PR ERR, MR R /D
MR, RS KRAMMIREEE,
ERMRESTFEZAFERZENAMARER. 5
R BRR RTERPAT AN A2 W BE R A E SR AR
B EEAEARITADY . RRETARUEN A R
Y S AR AL E R TE , M E , E o XK
REAESHRIWFREEMBRERENFAY
B Bt SRR AR R ERIARBE, W
IESE T ARE LR KRR R AR R AFE— E R ERIT
KT BERMHEYEREENEEASET,
AR 22 TUAR (0D ey 1 R A [R] ) 06 R AR AR & L3R
18- A5 1K [Tl 5 AR 4 A TR P AR AR R DR/ B0
/MRS LB/ NMR R B TUA , LA TR AR 7 HE R AR
J& X ARG B 2% 1 B S T, 23 BT AR R At B AR T
SRR BT R L, ARG
P/ e FoAR 2R 1 A R T T R, LA T AR
BRARITUARIF R,

1 #MR5FE

1.1 #f#l

PSR PR 89, T AR A R LB Bk 7
HrFE T4
1.2 7k

A Al Y R B 2 B L B
W2 AT, B K AEFh R 54 ~55 C iRKESR
10 min V43 RIEHEEIE 35 C LB THZ, EE#
FHFRMFRERSNBEES LR H, WES cm.
DEFE, B3 10 d giE kLR RE
BALRIFE (64 cm x38 cm x 15 em) , LAE FR/KFE
TR /K B 7 35 7% BV e BRI IR R & S , 26
BEH 6 cm x 6 cm, FEFIE M ZE HAROLIR KM T HEF
30 d J5, ¥4 NEERL AR 3R B 6 L SRR AT
IR FIRASAL IR, A 2 R 50T 3 MR —RIR
£8(d #3.4.5 cm,h fy 25 ecm {9300 B Je e W 4%)
EEMRER (451E K R3.R4.R5). X FREERE LS
4y B B, AR R RESF T, AEMRESHAE 3T IR
(RO). A A KEKFBRABES, T EARF K
ANARE. AR SUZ B (T 70% ,S2) (R
BA (HEBA 55% ,S1) Fuxd B (Nl BA, S0) 3 A-Ab 3, 3
ISF3 o PR P, 38 S Y. A [ 26 S 4o BB P O R B B T 22
EHr= ¥ & F ( Quantum ) /58 51 3% /& ( Radiometer ) / f8
Bt (Photometer ) = {7 —{4 iy LI - 188B {{#FIME. 4

FIARESALTE 3 FREIAZIE x4 NEE L 48 H. &b
HAE, G RME SIS 1 K, BRE pH BT TE
4.5 ~5.0 Z[a].

FEAE AN AU 2 SRkt E AR E AT
YIRE M R RREE ERHTFEmoR e S
BT AR AR E AR S R AR 3 o o
HLHRER RRE NS REERBT®, RRE
FRAHREKEE AR 2B T 3R 13 T e W T AR R R
WA, SRS ERANEAMLK ZER
FWRIGE, ZHE RS (AR THEE
BETERY) MA B, R ATEEE. M AT
BRBBREE G137 MRS EME
B 25 0, ZE8 AT MR A TR B B A T RE B
EEE T EEFIE A, 4B ER 3 ).

2 HRESMH

2.1 FERFLEBEFEEFAEZGETHREZR
AR

FRESALIRAEAS DG IR SR T X AR R AR 432
RFE 1 AF L HAIFEH, it EEMBETE R R
B EdRELEMRREMRE R ENR RS
T REAERT X B8 T 0%, R R AREBR A 3141
LR TR i DUZ R4 T (S2),R3 . R4.R5
RS AL TH AR T 8 43 F1] E Xt BEFEAI 23. 5% .10. 7%
6. 7% ;FRFEHLITER R 0. 197 , /S RIAR 48 b 343 B4R
25.4% .20.4% .6.9%. B EEEELMHT
(S1),R3.R4.R5 b3 M9 4R 5 Eb 43 1) Eb X BB F I
37. 5% \27. 3% F128. 3% , B BALF Xt BR.

MFE 1 IR F S, [ —H R E 4T AR
HRASALTEXS #h_EFRAME AR SR ERF H B2 ™
AR FRAL 38 25 (4T S BR A8 ™ 2, X AR & L B
FERRERER WK, T RR ZAEMBHA
ANy WRER(S2) <BZH#EH(S1) < Tk
AEEE(SO) , T 7E BRIy B Z A (S1) < WE
WA (S2) < TCuEFAAL3E(S0).

2.2 WHEESENZMN

ARV BA 254 T AR 4 40 38 5 X h R EA I B 4%
EEEMZWMILE 1 X2 WAL T (S2) R4
4038 (R3,R4,R5) G MM E RS ES X BHELAE T
FEfa R, 4 HI AR 8.5% ,20.0% ,12.3% , {HR X F)
BEKF-. MIETHER KM (S0) T, R4S4L3H (R4,
R5) WAt it R & &4 51 Eb X BB 30 15. 8%,
2. 8%. BRIEHLEMT (S1) A RIAR L4 FEXT i 2%



5514 BES% KRR RAERSAL T I F 7R [ Y6 R38R B 40 BT 3
F1 REPEERELERFHE TERE R K
Tab.1 The effects of root confinement on plant traits under different shading level at heading and ripening stage n=3
iR 7 heading stage MR ripening stage
T:i root V(AR m( 1R *%ftt m(HEF  m(B V(R m( R *%ftt m(H#EE  m(E
bag root)/em’ root)/g shoot)/g total)/g root)/cm’® root)/g shoot) /g total)/g
shoot shoot
S2 R3 11.38a 1.14b 0.147b 7.75a 8.89a 34.78b  2.40ab  0.118b  20.35a  22.75a
R4 15. 68a 1.33ab  0.157b 8.46a  10.09a 33.90b  2.16b 0.108b  20.23a  22.39a
R5 12.88a 1.39ab  0.184a 7.74a 9.13a 42.08a  2.85a 0.129ab 22.75a  25.60a
RO 11.60a 1.49a 0.197a 7.55a 9.04a 40.25a  2.88a 0.143a  20.20a  23.08a
S1 R3 16.78a 1.51b 0.114b 13.47a  14.98a 34.93a  1.98a 0.085b  23.42a  25.40a
‘ R4 15.93a 1.65ab  0.152a 10.95a  12.59a 27.88b  1.89a 0.099b  19.33a  21.22a
RS 18.08a 1.68ab  0.127b  13.36a  15.03a 37.00a  2.22a 0.097b  22.77a  24.99a
RO 19.58a 1.96a 0.146a 13.45a  15.4la 32.95a  2.2la 0.136a 14.67b  16.88b
SO R3 24.18a 2.31b 0.116b 19.99a  22.30a 68.90a  3.45b 0.090b  38.20a  41.65a
R4 25.45a 2.6la 0.128b  20.32a  22.93a 60.75a 4.20a 0.118a 35.86a  40.06a
R5 24.00a 2.46ab  0.123b  20.0la  22.47a 47.75b  3.11b 0.108ab 28.75a  31.86a
RO 25.68a 2.68a 0.144a 18.71a  21.39a 62.382 4.02a 0.119a  33.78a  37.80a
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Fig. 1 Effects of root confinement on leaf chlorophyll content at

heading stage under different shading level
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Fig.2 Effects of root confinement on soluble sugar in stem and

sheath at heading stage under different shading level
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Fig.3 Effects of root confinement on starch content in stem and

sheath at heading stage under different shading level
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Tab.2 Effects of root confinement on root system activity under different shading level n=3
S AL E‘%&ﬁ; 2 ‘(ﬂﬂﬂl&? A 15 BRI YA EL 51 Hﬁ%ﬁjﬂ 3 o
light root bag TSA/m ASA/m (ASA/TSA)/% (TSA/V)/(m’® + cm™?)
i} I I I I | | I I
S2 R3 4.59a  5.32a 1.81a 1.75b 39.4a 32.9a 0.364a  0.179a 12.6a 29.8b
R4 3.67ab 6.45a 1.80a 0.91b 49.1a 14.0b 0.266b  0.191a 13.8a 33.8b
R5 4.40a 6.63a 1.49ab 2.77a 33.9b 4]1.8a 0.344a  0.151a 12.8a 43.8a
RO 2.80b 5.93a 1.19b 1.59b 42.5a 26.8b @.241b  0.147a 11.6a 40.3a
S1 R3 3.92a 4,65a 1.31ab 1.31b 33.4a 28.2a 0.236b  0.156b  16.6ab 29.8a
R4 3.97a 5.74a 0.73b 1.44ab 18.4b 25.1a 0.207b  0.232a 19.2a 24.8a
R5 3.90a 5.78a 1.27ab 1.74a 32.6a 30.1a 0.191b  0.154b 20.4a 37.5a
RO 4.06a 5.28a 1.68a 1.90a 41.4a 36.0a 0.325a  0.162b 12.5b 32.6a
So R3 5.65b 6.85a 1.83b 2.6la 32.4a 38.1a 0.246b  0.152a 23.0a 45.0b
R4 5.90b 7.91a 2.28b 2.84a 38.6a 35.6a 0.252b  0.122a 23.4a 65.0a
R5 9.33a 6.39a 2.84ab 2.76a 30.4a 43.2a 0.389a 0.179a 24.0a 35.8b
RO 10.70a 8.36a 3.27a 2.99a 30.6a 35.8a 0.374a  0.134a 28.6a 62.5a

1) TSA:total surface area,ASA :active surface area,l:3h#&# heading stage,Il. &k, # 2 ripening stage; #& 842 F RO A R E£4R
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