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Table 1 Effect of sowing date on the morphological development of roots -

& 4 @ & e R R MR
" Sowing date Max. root length. plant~!(cm) Root no. plant™?!
Year Combination
(month/day)

TS BS HS MS TS BS HS MS

4/1 16.4 20.6  20.6 21.8 61 164 170 194
PE 5/10 20.7 22,1 231 19.0 124 168 174 190
6/11 171 205 18.3  17.8 128 156 170 184
1991
4/1 15.8 24.3  21.0  18.5 66 149 138 125
S63 5/10 16.9  21.0 24,8  18.0 123 203 166 146
6/11 20.2 21.8 22.2  15.5 136 185 163 150
4/1 21.7  19.0 — 20.8 92 126 — 150
PE 5/4 9.2 22.5 — . 18.5 140 147 — 190
6/10 20.3  21.5 — 17.3 148 150 — 161
1992
4/1 19.9  20.0 — 19.5 106 131 — 118
S63 5/4 20.1  21.8 — 18.0 143 175 — 135
6/10 . 17.0  21.0 — 17.0 150 156 — 140
©TS: ﬁﬁm BS. Zf# HS. ##H MS. A

TS: Tillering Stage BS: Booting stage HS: Heading stage MS: Milky stage
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Fig. 1 Effect of sowing date on

root dry matter accumulation of

PE and $63. (1991)
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Table 2 Effect of sowing date on the physiclogical activities of roots
& W BARA SOD fE 4t
F14 # & . Root oxidizing activity SOD activity
Year Combination Sowing date (ug-naphthylamine g~ ! fw hr~1) (units mg~! protein)
(month/day)  —g BS HS  MS TS BS _ HS _ MS
4/1 31.4 16.1 18.2 9.8 127.0 119.0 98.1 72. 4
PE 5/10 27.0 23.9 26.5 9.0 104. 4 77.0 69. 2 33.9
6/11 39.8 25.8 28.4 17.6 133.0 114.0 110.2 85.6
1991
4/1 29.0 15.3 16.6 9.3 119. 6 105. 2 89.7 68. 4
S63 5/10 23. 4 15.7 19. 3 7.1 100. 7 72.8 63.9 30.0
6/11 39.3 23.8 27.0 17.0 117.5 109. 8 101.1 30.8
41 24.0 19.9 9.5 128.1 120.5 — 83.6
PE 5/4 25.4 21.5 - 8.4 127.3 111.0 - 45.2
6/10 28.1 26.0 -— 16.8 158.9 134.2 — 97.5
1992
4/1 21.6 17.0 — 8.8 123.4 112.1 — 80.3
S63 5/4 22.9 18.5 — 7.5 120.8 102.2 - 44.3
6/10 22.9 19.4 - 14.3 145.8 128.5 — 95.7
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¥ILL 6/10 1 6/11 #ERIB K, 5/4 F5/10 B
BB/, HEBPRRENHFH1E PE
¥IKTF S63, HAMBMAZ AR (199DHR
REMAS 3B PEKKTHRT 47.0%.
66. 0% F138. 0%, S63 M KK FHET 44.
0%, 63. 0% M1 33. 7% ; NZBIAE .M
(1992) R &AL )1 PE KK TR T 52.3%.
60. 9%F 35. 4%, S63 MIKK TR T 48.
2%, 59. 5% 26.3%, MAGHLL 5/4 F
5/10 I T RRIGRE S K, 6/10 A1 6/11 #E A
TREER/D, HEEBEHRAEALN TRIE
B PE #J KT S63, Ui PE % S63 AFE &
FAR RS IS, HEPERE S63HE.
2.2.2 Mkt SOD EH G ¥h
SOD R4 EHEERREFH—1 K
B, CHARAEEEEMZREIIMEX.
# 2 184, PE f1S63 2 & SOD IEHHA T
HEW TR, LHEAABKEETRE,

z
a
lw 5
£,
L
“
o B
M
10
5
0

O=——0 4/01
o ® 5/10
a—0n 611

[ )
<]

S63

7=

BS

HS

EEM

M2 HBEMEETREEAR
SRR QD

Effect of sowing date on

water soluable protein content

Fig. 2

of roots. (1991)
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SOD EHERH & # Lk 6/10 1 6/11 3EABK, 5/4 71 5/10 $EBIH/N, H4& ¥R SOD ¥tk PE
¥A T S63, i1 1991 4E SOD JEH:TF-H1E 3 M EH#A PE KK H S63 5 8. 1%, 5. 8% M 7. 7%;
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Table 3 Effect of sowing date on the economic traits of PE and $63

% M .
wp B 6 Sowng OTMB KEME gpx SRE PO FEE TCT
Year Con.nbm- date Spikelets  grain per Seed :e t grain grain 10(?0-gram yield
ation (Zli:;t)h per panicle panicle rate(5) rate( %) rate( %) weight(g) (kg/plot)
4/1 244.7 106. 2 43.4 11. 66 44. 94 24.5 9.57
PE 5/10 241.5 81.9 33.9 12.10 54. 00 23.2 8.08
6/11 263.9 116.1 44. 4 11.78 43.91 23.5 9. 80
1991 ' :
4/1 -163.1 112.1 69.0 6.16 . 24.64 27.4 12.61
S63 5/10 127.9 82.8 64.7 6.79 28.51 27.4 12. 00
6/11 160. 8 122.2 76.0 6.33 17. 67 27.9 12.72
4/1 261. 8 107. 9 41.3 12. 20 46. 60 23.5 8. 86
PE 5/4 273.4 95.8 35.0 12. 20 52. 80 i 23.1 7.78
6/10 260.1 114.0 43. 4 11.50 45. 10 23.3 8. 96
1992
4/1 142. 4 97.7 68.2 7.00 24.8 27.7 12. 82
S63 5/4 142.1 83.4 58.4 7.00 34.6 27.5 11.52
6/10 143. 6 100. 3 89.9 6. 30 24.8 27.3 12.92
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THeT 23.7%, 51. 0% Fl1 20. 0%, WFHR
%4  FELWEAT PE 10 S63 ML 199D

%ﬁ??{,%ﬁﬂ(ngZ)SOD {ﬁﬁ PE ﬂ‘i?’}ﬂ‘l‘% Table 4 The seed set rate of PE and S63
T 30.6%. 59.3% 1 27.3%, S63 KK in water and alcohol ‘solution (1991)
BET 28.4%. 56. 7% 25.5% ., FALEH Sowing ﬁ?ﬂm&“wmﬁg

b5/ B 5/10 I FRBRRA, 6/10  dwe o
ﬁ] 6/11 }%%@TE&WEE%/J\, E.—FF%"IEE (month/day) Water Alcohol Water Alcohol

T S BERRRAAGERE UL he wn 4w
%mﬁ%%_ﬁ% ° 6/11 44. 40 57.12 76. 00 84. 50

2.2.3 HBHUNBATERZGRLEY
¥ W 2 Bion, PE 1 S63 7 4/1 1 5/10 B AU E O RS B HER L
BEE, e TR, m6/11 BYPMATBHEARIREUSBENES, MAEFTHRT T M.
BRETBRAEEARSENBBYZEA BB 3 M EP PERKKR TRET 34. 4%, 43. 8% H
27.4%; S63 MAKK FHET 30.4%. 41. 2% F1 25. 6% , HAML B G5B R AL S1#1 SOD 1E#:
B8,
ERGEFEN, PE ER AR EN LR S63 AA—E MY, BEHIFRK S63 HE,
HEHMRAEHEER R LR AEELW.
2.3 B ERHERZBLESFERGE®R
2.3.1 #MMERMRGYH WK 3 FH, PE PRI S63 £ 100 piA L, RA
IR KBRS, HELRN 33% ~44%, L S63 K 20%~30%, FREH S63 1K 4 3¢
A . EREFBPEGEL, PE f1 S63 #F R Zp A/, TRRRTLX, HEHEHEE
R ALRE, #— P AARLENEEE R GR O, EEHBBP, PE M S63 &4
LRI E PTiEE, HPE &LRFHRE T 30.5%, i S63 HEH10.0%, B PE FE RN
REFERETEMRTHELE, XINERAEERY: 4/1, 6/10, 6/11 HHAFF PE g5 LXK
FERAERE, M 5/4, 5/10 HMUAFF PE BELZ, PRITRMK.
2.3.2 ARAFHARARA
ARERELFRKIGE A
M# 5 B[4, PE Btk

%5 HEERTHE. BiEFMRBIRE SOD 54, REMLH. WL
TRMESESRTRESESHOET ~REHEXE 09D
Table 5 Correlation between root dry weighf per plant, the

decreasing percentage of SOD activity, root oxidizing activity ﬁﬁ:ﬁ N ﬁigﬁ % ﬁ»% SQD
(ROA), soluable protein content (SPC) from HS to MS and the EE, BRI THRE S
unfilled grain rate and yield per plot. (1991) ggﬁtﬁgmi%ﬁ&i% :
WTE M = 7LV R SOD 354, MAEHLS, A3, Wﬁ_ﬁﬁﬁmu&i%
RETBREEORSRTREL R
Root dry Decreasing Percentage of (from HS to MS) ﬁmi% ﬁ*ﬁ % ’ *ﬁ% ﬂ%
weleht SOD ROA SPC HEE RS R FHE R

REE PE  0.986" 0. 999" 0.974" 0.941 H5ERRBEAMEX, Bl

Unfilled-

grain rate S63 0. 451 0. 839 0.763 0.928 PE m’% E:F‘%Jﬁ% ﬂ:{‘t E‘]
HE=R PE  —0.994"" —0.999° " —0.981* —0.952* x>’ —fHamiR
Yield/plot S63  —0.877 —0.999" —0.994" * —0.864 B, HET SRR ELEE

R e BAX P 01 MR RAEREEE

* Significant P<C0. 05; * * Extremely significant. P<Z0. 01.

BHEW.
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R SAE, RRTRERSRETER RSB EERE s s 21 ons
HESEBRES. T 4/1 BN M0EESRETALRY 6/10 214 257 23.7
BESE, B, BRERSRETHEEEENT 5/4 A
6/10 $EIZ ). XA R, 2R EARYRE SOD FH TRES X SAAM 20 om
+ 2 B B PR B TR B TEA S (pe=0. 933 % . res—0. 968 x ), EEIL N FHEE AR
5 20 em R H THIR B EAE B E EAR (rpe=0. 972 x |, 15 =0. 987 %), Hitk, L HFEH
R AT IR+ R R, SR R A R R, AT A e b RR A 3 B
B, AT RS A EREM, RINERRY, TAE%%HE PERREBERES
BN EREESFRAEEBERMEGR S, B, X EMERSREN, EREEEEE
LRI B R YR R, MERE, MARETRENAAEEEA.,
3.2 PERETHERRGAH=REAAKE |
THEZXEHEERESHEXRERAEEEEHLE" Y, PERETYRER LMK
Bt BAER B —F . PE 5 S63 R A FUREREA T FHER L FRAMGER,
TEFFRFEE I B G E A, Se3 MATWRE L BREEMA T, M PEH £
DUBR R TR BAE 1D, ATTERBAN“KE, SHREFRE=Y, X
S PE AR TR, I, 2N b IS0k e AT I S S0 AR R 76 A R Y
FHRERER, FF YT SR TR, TR 7 22 30 RS B K /N7 IR X432
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Effect of Sowing Date on the Morphological Development
and Physiological Activities of the Root System
of Intersubspecific Hybrid Rice

Wu Yuexuan' Wu Zhengiu®

(! Department of Biology, Xiangtan Normal College, Xiangtan, 411201)
(2 Department of Basic Sciences, Hunan Agricultural University, Changsha 410128)

Abstract The effect of sowing date on the morphological development and physiological
activities of the root system of an intersubspecific hybrid rice PEO37X 02428 (PE) and an inter-
varietal hybrid rice Shangyou 63(S63) were studied comparatively. The roots of PE showed het-
erosis in dry matter accumulation, growth vigor, physiological activities and total spikelets per
panicle, but not in grain yield mainly because of lower seed set rate. The effect of sowing date on
the morphological development and physiological activities of the root system was different: Sow-
ing at 5/10 (month/day) showed optimal morphological development of the root system, but
lower physiological activities and a sharp decrease in the later growth stages, leading to the lowest
seed set rate and grain yield. In contrast to this, sowing at 6/11 maintained high level of root
physiological activities in the later growth stages, leading to the highest seed set rate and grain
yield. It was also found that the root dry weight per plant, the decreasing percentage of root oxi-
dizing activity and SOD activity of PE from the heading stage to the milky stage were significant-
ly or highly significantly positively correlated with the unfilled grain rate (r=0. 974* ~0. 999> *)
and the mean soil' temperature to the depth of 20 cm(r=0. 993* —0. 972" ) but significantly or
highly significantly négatively correlated with grain yield (r=—0. 952" ~—0. 999" *).

Key words Sowing date; Intersubspecific hybrid rice; Root system; Morphological de-
velopment; Physiological activity; Senecence



