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£1 SHELINEERMESE
Table 1 Some chemical properties of the soils used for the experiment
4 %5 pH ALK 28 WRR 2% HR% e R
Year Rice (KC) (g/kg) (g/kg (mg/kg (P,0) (P,0y) (K,0) (K,0)
Organic Total Alkali- (g/kg) (mg/kg) (g/kg) (mg/kg

matter N hydrolyz Total Rapidly Total Rapidly
able P available K available
N P K
L ] 5.6 3260 160 174 1.60 422° 52
e MRS 5.1 31.00 1.50 204 1.10 165" 50
1979—1980 5.1 27.10 . !.30 o 88 1.30 163~ 12.5 49
L] 42 29.10 1.70 140 110 12.8 11.10 35
18 L 43 28.30 1.70 146 1.10 174 10.00 32
* Olsen ¥%.

P REGREMAS: 1978—1980 4, B/, L BRI A B 9TA x B4R 1 57, HHUKRS H - HE
o5 By, KN BAL 6 S, FHA N FHEMA". 1985 4F, BRI HRIH HIEF 97A < BHK 1
57, Rl Bk 647,

REWIT: 1978 FRERE: (1) LREK; Q)UHEX GERYF 1125kg / ha, it P,0525.88kg / ha);
(3) NP,(N225kg / ha, P,0,120kg / ha) ; (4) NP,K (P,060kg / ha, K,0112.5kg / ha) ; (5) NP.K
(P,0,120kg / ha) ; (6)NP,K (P,05180kg / ha).

1979—1980 Fi%: (1) LHEKX; (2) PFAEX (EHHF 750kg / ha, it P,0517.25kg / ha); (3) NP,
(N180kg / ha, P,05180kg / ha, T [@ ) ; (4) NP,K (P,05120kg / ha. K,0112. 5kg / ha) ; (5) NP,K
(P,05180kg / ha). ' R

1985 €i%: (1) KHEIX; (2) N5 N150kg / ha, B#S N180kg / ha); (3)P(P,0,90kg / ha); (4)K
(K,0112.5kg / ha); (5)PK (P [ (3), K [A{4));(6)NK; (7)NP; (8)NPK. i

M R R AL, B 3 K, MK E R 33.35m’,

B &2 S BB AT ABOIR B S R BR D LR AR BE AP AT 4h, 1978—1980 EFE R FARA KM
], 8 5 RER—WHIARA LA, B THNESER. B @A, LU EEAR. 5%
B, 6, WSE J7 i MU AT

2 GRS

21 FEZKBEHERHTS :

211 FHEBEARBEE #1979 FXEKBMEMBRITER (FE 22X
B, RZEAB—EPRERRBENEBRETEAR. TBXK, AXEEEEAEREL
11.21kg/ ha; XK BEHE M LS 0.81kg/ ha, MK, AXERFBEALEE
23.61kg / ha; ZXCHFF R HMAS L 3.44kg / ha.
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F2 FREIREXBERA B H A S(1979)
Table 2 Absorptio.n and use of P by different rice (1979) .
%5 o3| 55 RBE BREHB Be BAas LOHE e

Rice Treat— Rice (kg/ha) (kg/ha) (kg/ha) (kg/ha) (kg/ha) (kg/ha)
ment Straw Total P Rice Total P Total P
. in straw grain in rice P Increase
' grain ]
~ R 4575.0 ’15.09 6071.4 45.53 60.62 11.2
iR B 3675.0 8.82 5969 .4 40.59 49.41
o R 5062.5 23.29 6770.4 58.90 82.19 23.0
o RS 4687.5 10.78 6050.1 47.80 58.58
TR 3787.5 13.26 5700.0 35.63 48.89 0.8
- e AR 3387.5 15.58 - 5000.0 32.50 48.08
e TR 5025.0 22.61 7462.5 43.28 65.89 34
s B 4425.0 21.68 5662.5 40.77 62.45

PL 1000kg FEA T, REBMRAARH, LK, EXERBEEANERB/ES R
20.53%; Z2AC MR RS AR A, B0 LR RS D Rl 10.72% . iR X, X BB EHERLE
W 25.41%; ZAC MRS BEH AR R 19.95%.

HAERBHBNRERERAERBE, X—ARRH, AP TRFEFREBLAXLERES
=, BEMAREHEEEL B, ‘

FHKBAHESETHRL AL P R, R ESER AT, 28
EFFEBNET I, FFRERBMNET G, RIOKRES A T X R Rk R R
(£3). IRIFALUEL, ARAEEE T, FJ3 KB HXBREORKED, BB 54H
EEFHRBELEMN 11.13%, B4 14.90%; PHRBE AR, 25 A H2EEFH
W SR 61.09%F1 64.71%; J5 BT BE 49 LB AR IETE 27.78% 1 20.39% B & K F.
FERHEER ST, it 4530 F RS 2 24 38 e RS 4 B v b 0 R % LU 45123 BI7E 49.74% A0
52.79%, AU KA AR XY RBELF N>, MBERANEBAT AR IK LN
26.45%, Fa BAEL B 23.81% ; BRREATHATR YL LB 25.90%, J5 B L8 21.31%, B A&
TR (SHEEXMHER).

MR IRTUER N, ERK B RBER L, A7 RE A A HEAR AL B 6] F 8L B 8
EZR (FRBAMEIEX AR X R 24.55% , B RS A HE BB X b3t AR X AR Wi 79.34%) ,
T BL7 (7] — 40 B8 694 8] 2 550 2 8] . 3= BUAR Sy BA S8 A 32 53, 00 6 A 15 G S X LG 2 5 14 e A
X DR 7.50% . BRAS YA HE AL X HE RS B AR X A IR U 54.92%.

212 ZHRKBEMBEERERES - X1 1978—1980 4 3 ERKEREFTHGE 5
KWK EGERELYN: FCEREH IR RS BRI E TR, M6t [ 4
ATHERK RS ENELTPH. BEMETIBRRER -1 HENRBEEE. 350
EERTPHYE: XERBHELEXE AW AR PO 120ke, I T R AR
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F£ 3 ZITKEELEEFABRUSTS 89 RFALE51(1978—1980)

Table3 Amounts and proportions of nutrients absorbed by hybrid rice at

various growing stages (1978—1980)

N P,O; K,0
L Gh T LEM
Treat— Variety Growing R i B g Wi & LT g
ment stage (kg / ha) (%) (kg / ha} (%) (kg / ha) (%)
Absorbed Absorbed Absorbed
LS Early rice
Hi 4755  23.89 37.50 26.45 59.70 20.20
2 97A
;L 1) 107.40 53.95 70.50 49.74 166.80 56.33
xRk 15
=34 44.10 22.16 33.75 23.81 69.45 23.47
A 65.55 16.04 19.65 11.13 77.85 12.52
21l 97A ,
AR i 191.40 46.84 107.85 61.09 357.60 57.48
x Bk 15
=24 151.65 37.12 49.05 2778 186.60 30.00
B 5 Late rice
fGop:t! 34.65 19.76 23.70 25.90 63.30 22.20
Righe A6+ i 121.35 69.20 40.30 52.79 152.70 53.55
=31 19.35 11.04 19.50 21.31 69.15 24.25
GOp:| 87.15 26.64 24.45 14.90 126.45 22.01
A Bt 6 5 sk ] 167.25 51.12 106.20 64.71 414.00 72.06
=g 4] 72.75 22.24 33.45 20.39 34.05 5.93

10.6g / kg, i 6.4g / kg, iR RKEAHHKBRBER, EFRM 2.1kg / ha, EF P A
4.05kg / ha, £ F P REFT I 1.93 5 (E 1),

RS XA BRI S B R 9.7g / ke, (EE PN 7.0g/ kg, BREAH
bk R B R ATHA A 1.35kg/ ha, PHIK 2.70kg / ha, PHAETHAM 2.0 4% (B 2).
22 LIRMBEINS

KRS A K0, BT T 8 B K R i 2 AR 1 A AR Ak BOK RS RO IR U 5 B

MR AERBRENELEL.2),

‘ B 1EE, A BRRRIE R e B KRR E G (B#)E 5 X) 28 B BRE
35 RiXBI @4, 35 K5 MM, 40 K5 EA M T Vi, —H% R 300mg / kg M E
K REEAE X FANZ5 1 X (1980 F18i%) SiEAE X AL, B 2 B, RCBARLLKX
THEMEE, KBRS 25 KR A, LR/ 10 X,25 XERETH, BRE 60 X
XA B T ASHE AR X2 (X Sk B o e o B A B A B 10 KRS A
HIEIN, HR B EAAM,

HEFENE, AEEX D RENBS R, ﬁ%héif* FEAIB RS L B AT ot
REX A, RIEFEEARFE— LR,
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23 BHHRJKBEKEE FEPYLEBROXIE
231 BEWMARKBAEKEAFTFMTENER  HERREREXW, FHEBE (P) M 7S
BRER, W8I 6, M R A, A RURD, R, TR, TRLER, G S R, Haet
AR METAEHEEERKET, BB TR, BABREMNKETERS(FE4L.9).
S LE L, BRBE A WS (P,0:) 60—180kg AL, FEA =B It Py (RHfE
X ) & 960.53—2078.58kg / ha, ¥k % 1% M B E Kk #E. H P25.88kg / ha(BHIEX) &
797.97—1118.05kg / ha, 2 F X B 5% M 1% B EKkHE., BERATEEL P, 0B S
1383.00—1476.75kg / ha; b P25.88kg / ha AL 38 & 841.50—935.25kg / ha. ¥JikF| 1%
B0 FKRE. LIS kg B T-MRSAE, LIiE#E 60kg / ha 408, RS REA 29.31kg,
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F 4 BEMFKEF R RERNOENR(1980)

Tabled Effect of P on grain yield, the number of ears per m?, grains per ear and

1000—grain waight of hybrid rice (1980)

BIERE R TR  THE e P, 4b B H P 25.88 AbFR M4
(kg/ha) (BE/m?) K/ (g (kg / ha)
(kg / ha) (%) (kg / ha) (%)
P applied Number Number 1000-—~ Yield
Yield increase Yield increase
of ears of full grain :
compared compared
per grains weight
with treatment with treatment
m? ear per
P, P 25.88

LS Early rice

Py 183.66 91.85 26.40 4316.25
P 25.88 202.40 91.70 27.20 5186.25 870.00 20.16
P 120.00 217.39 96.21 27.00 _ 6500.25 2184.00 50.60 1314.00 25.34
P 180.00 228.63 106.85 27.68 6381.00 2064.00 47.84 1194.75 23.04

’ MR  Late rice

P, 178.04 66.76 26.70 3333.68
P 25.88 157.42 79.91 27.25 4025.25 191.57 20.74
P 120.00 297.97 67.34 27.35l 5709.00 2375.32 71.25 1683.75 4]1.83
P 180.00 269.86 62.35 28.30 5652.75 2319.17 - 69.56 1627.50 40.43

¥: PU PO Ja%RHE.
F5 SHEFEBREMESRYER(1978)
Table § Effect of P—fertilizer levels on rice grain yield (1978)

2% B # Hybrid early rice 2% %S Hybrid late rice
Wﬂﬂfﬁi
(kg / ha) T8 W~ i =
P applied (kg / ha) (kg / ha) (kg / ha) (kg / ha)
Average yield Yield increment Average yield Yield increment
P, 4722.40 5058.00
P 2588 5682.93 960.53" * 5599.50 541.507 "
P 60.00 6480.90 1758.50" ° 6441.00 1383.00" ”
P 120.00 6800.98 2078.58" ° 6449.25 1391.25" 7
P 180.00 6564.88 1842.48° ° 6534.75 1476.75" ~

* o+ KB 1% BEKHE. ,
BRI R A 23.05kg IR,
232 BENRKBAEEMNMEN  BIREGREY, BRIk B mBiAmet
ZESBHHE O,
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* 6 TREBKTEXNEHREKATREBYEAEI(1979 75
Table 6 Effect different levels of P application on the growth and Physiological effect of hybrid rice plant (1979,

early rice)

] HaRARD
LTS ¢ RN
. Content of
iRy B i Leaf area index Booting stage g
chlorophy! (mg/ kg)
(kg / ha) (cm) - (kg / ha)
STEEW ZAEE FEE OB FRE i3 Y
P applied  Plant Yield
Tilering  Booting Full- Tillering Full- Sucrose Starch
height
stage stage heading stage heading sugar (%)
stage stage (%)
Py 91.83 1.31 5.53 4.23 2.84 3.17 3.58 3.07 6071.40
P 25.88 96.80 1.13 4.89 4.14 2.32 3.33 4.20 1.42 6147.98
P 120.00 94.32 0.93 5.84 5.65 1.04 3.68 4.56 1.09 '6782.63
P 180.00 104.30 1.18 7.81 6.42 1.03 3.34 4.80 0.54 6770.40

1) ME A FEHRECGEM R, REREPNENSR) GHBRET 2 6EIT B,
M2 6 AT I, BB IS , K M PR Py BRI 08, (R M (BRI 15, SE 8 MR K, 3X

ART KRR CRERI A .

BT 2 SBUKRAEF RN At g R, ARBNE T KRS ERN, FF R

R SEESR, S RINT: QSN P, M P25.88kg / ha AYALFE, M MG &

P m leaf

45
40t
7000}
— 3.5k
oo
]
=
et = = 65001
. o) Lo
« 3 0F 2%
N ¥ 2.08+ 00121 g =
. r-0 916" § = 6000
e n=s & ¥=40196.3+68562.51
S r=0.9552""
5500 n=5
20t
5000 1 1 1 1 A J
15 L L L L L 15 2.0 25 3.0 3.5 4.0 4.5
0 10 50 120 160 200 1 H S HE (glkg)
b &d 5t (kg ha) P in leaf
P apphed
K3 ek SH R SRR M4 WM h SR SRar  armxXt
(1978 8 F) (1978,8: %)
Fig. 3 Correlation between P supply and Fig.4 Correlation between P content in leaf and

P content in leaf rice grain yield at ripening stage

(1978, year late rice) (1978, year late rice)
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BT P120kg / ha M 180kg / ha 408, HIFREHE e RM /N, R RS BN EHH
Z.

ABEUCHEY N R R R VBRI B T IR B 8 XL S U 1k, R
EAEMESETEXREIERY, BB FE, A R T 6 R0 8 B BT 1 2 B 48 B
& RAERE. B, R B IE A (UEER B KR A b B LB & B, T B F i e
SHEUMERS. HENSENE, FREGR6). SR, BB rdTiEn s &
HI¥E I R BOLE ¥ P A RELE ¥ 18 ¥, S5 w0k & 18 B = B K.

2.3.3  BEXT 24 3K RS AR R AR BT 2 M) WEERRY]: BEERK TR, 230K
AT M B &0 xS R R s . #EXT 1978 FR SRR T A R A, B
IS HUFEBETE 180kg LB T, FEBE R S S B R 2R EE FHX(HE 3).

REAERN: MEMRBKTEFOES, th SHEN N, BR8N ESE. B3
1978 FHE R TR S TR E T R, B S Be EFE 045/ kg LA FET, MR SRR S
Far-g2mEE EHEX(E4).

234 BEXTARAOKBEENEA. B B S BNE W T RHERE K AR, AU 443 K

BRI SR, MELEREANE. FRSNEE. B3 1978 FBRES TSI

K, KEHKEABRSESA S EEVE AN, HEEFEN:
n=0.003216-25.895x+124.2x

= —0.0108 — 30.78x + 165.0x"

Yx,0
yn WK RN SRR g/ kgsy, RN EHE g/ kg ARRIKAEH

(P,05) B AHX R K r 21510 0.8176 F1 0.9065 3x 3| T B EMM BE KU, AR KN
T, BEEBE AR, KEHEEEN SRR RS, A F 5 WM, W8] (2
AR XA BRI, DL BB UESE: fEBREE T b, MBS K RS B REIR &
2 AR A R,

8 % X &

Fle 9hE.1988; BEMKRIERABWTWHEILAEBET, WKW KEERBE 142 UH, 9—155,
RHER.1990; A3 KFER BAFE R R R BRI H3T. LHGER.F 21808, 60—o64 0.
Tis . 1992 AeX KERA R RMBR. ¥R P98 R3IM. 3283337,

w o =
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EFFECT OF PHOSPHORUS ON GROWTH AND
PHYSIOLOGICAL EFFECT OF HYBRID RICE

Liu Yunwu

(Institute of Agricultural science, Hengyang Hunan, 421101)

Summary

A field experiment was carried out to study P absorption by hybrid rice and P supply
by soil as well as the effect of P on the growth and physiological effect of hybridied rice.
Results showed that for hybrid rice with a high yield of more than 1000kg, the P re-
quirement of early rice was more than that of general cultivar, while that of late hybrid
rice was less than that of general cultivar. The amount of P absorbed by hybrid rice dur-
ing the middle growing stage was over half of the total P absorbed during its whole grow-
ing period. However, the P supply by soil was less at the middle growing stage of rice.
When rice plant suffered from phosphorus deficiency, it grew with short, small leaves and
few tillers. Phosphorus fertilization could make rice grow normally, ripen early and get
high yield. With the increasing of phosphorus applied the contents of P in rice leaves and
seeds as well as shoots ail increased. 1n the case of insufficient supply of phosphorus pro-
tein and nitrogen contents in the leaves of rice decreased. Fertilization of P enhanced the
rate of photosynthesis of leaves, raised the grain yield and shortened the growth period of
rice plant. It was found that the decrease of phosphorus content in leaves of rice was
accompanied by an increase of starch accumulation and a decline of sucrose. Lack of
phosphorus would decrease the efficiency of nitrogen and potassium applied, while
phosphorus application could enhance the absorption and use of nitrogen and potassium
by hybrid rice.

Key words Hybrid rice, Phosphorus requirement, Soil phosphorus supply, Phos-
phorus fertilizer application, Yield, Growth, Physiological effect.



