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CLIMATIC RELATIONSHIP MODEL OF RICE BIOCHEMICAL QUALITY
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Abstract The meteorological conditions for biochemical qualities of rice were analyzed. This analysis employed a variety of
observations from cropland experiments of which planting was conducted geographically and periodically without control in the
Anning River Valley, and from the analyzing data of the laboratory assay on the biochemical qualities of rice. An integrated re-
lationship model for the relationship of the biochemical qualities of rice with mean temperature, daily ranges of temperature and
the insulation duration hours of the pivotal moments was developed. The analysis indicated ; 1) the climate ecological conditions
had different impact models and pivotal moments on different components. The prominent correlative time of some components
was beyond the full heading period, while that of some other components was from before the full heading period to after the full
heading period; 2) the primary factor impacting the biochemical qualities of rice was temperature, and the relationship among
protein, amino acids, AC and temperature was negative, but amylopectin was parabola; 3 ) the negative relationship among pro-

tein, amino acids, AC, daily ranges of temperature and the insolation duration hours of the pivotal moments was also found.

2005-04-25

Fig 4, Tab 2, Ref 10
Keywords
CLC S511.01(271)

RER AL R E BRI RO B RS, 2
Keh R EZH IR A R & BN E D, AR
MR EFRE R R, T ELRESRIE AR AR AR B AR T A AR TR R
A, TR 2 BI AR 2 Y 5, 38 5 A DA ARAE B 8] 4% )
RISEHAT TREMBIED 7Y BB L N E R,
REN IR NI ok NI R S diove X N Gl e}
R RS R USSR SRR AR TR

U0 22 RS DX A = 53 8 B T s J S )|
A T, R I A — I R R X A K A AR T A 8

i B 3. 2004-01-20 #5%Z B, 200405-19

* [ ¢ F AR 24 2 B T B (No. 40375031) FI Y I 8 AR E A B
(2000 -1)BkE %8I Supported by the National Natural Science Foun-
dation of China and the Key Project of the Sichuan Meteorology Bureau

w  JHIAJEHE  Corresponding author ( E-mail: pgzhao567@ sina. com)

biochemical qualities ; climate factors; Anning River Valley;relationship model; nonwaxy rice

x 10" hm” , 5 KA EEY MR 22% , B774 45 x 10°
L G RERR L™ 33% ~34% e+ SHEZ AL K
X T SRR ARRERE KRS = BB R, d )i
ERM R KA = H . (B B AT L, 3% T R AR
A ARAF X REK A AL s SR B R B A T IRA R E BT,
I R R R HEER A — R E B, R TR IR
R U 22 A R BRSO A% DAL, 2001 SR FRATHE %
TIHAT T LRI T B BB, BT BOTRE
KRAEMMRSRESEHFNERRR, I RFRE, FiX
ISR BRI R AE 71 SR LR SR R 24K 4R

1 MRS

L1 B s
BRER39 5.



2

SERS . TR AL

SRS R AY 135

1.2 HE#iE

2001 EFE P Z RGBS L PR K E 5K
1550 m) BT (WK 1 770 m) ¥ HIEAL S h S h SR -
MU, 5 23S 5 & v T AL R B B /T 50 m B K B HE
FEOAIE. /DX EH 13,3 m*,3 RE R FEHLHES], M 2001 4F
3H2S BIFRZES A 15 Bk, 55 10 d#%5 1 13k 6 #1. Bk
HUKE IR AR 5 2 Y oK B A P .
1.3 A{mERSH

o BBGRRET 5 81 (B T55 6 BIARRIE B B R4
T, B RO FL 5 PO SE 8 = AT A AR S TR AT, ST
TEEHED HEER . RN 17T BEER. EERR
FH H 37835 - 50 BV A EER /T U E -
1.4 HARF*

AT FFHERT 40 d BB 10 d Z 8], R 5 d fE R —1

A, S4B 10 d.15 d.20 d.25 d.30 d.35 d fEN Gt
BB, it &R B (11 x6 =66 AN B) 2 5788 2 i 2 Rl 35
67 MBI IRE R IRE R E RE HRETY
BB R, R EL ML (B L L) BR
B RRAER RS B SSRERZEMRE.

2 é*ﬁ%ﬁﬂ‘ﬁ
2.1 BEXBRELRRHZE

ﬁﬁﬂiﬁﬁtﬁ W Z T R R e A, 55 7
Xt R AR A il SR Wi PR SRR N B0 L e KA SR RO GE TSR R X
R LRI ER, BESRAREARFRKXREBLBED,
FREER Met JHEMR Pro {UXF] 5% B B E AR ST, HARHE
BE 1% 8 2 E R RKFE. BAELRRKARES SRER
ES-953-20):b bS5 ihg SN

®1 BARRSEERFHSAEXRH XENPERXAR
Table 1 Maximal correlation coefficient among biochemical quality of rice, temperature and key period
A=Ak BRAH S BRRMERE KB GitRRRX B
Biochemical quality R Key period Model Significance
4 Jii Protein -0.9828 0~35 Y= -0.6835T +21.018 LS
Hikwek AC —-0.8836 -5~30 Y= -0.40337 +25.931 L
FEM B2 Amino acid -0.9530 0~35 Y=-0.6282T +19.555 * ®
SCHESENT Amylopectin 0.9311 5~30 Y =47.534T - 1.21357% - 400.76 * %
RITEHAWE Asp -0.9774 -15~20 Y= -0.0495T +1.6528 * ®
FEMR Thr -0.9267 -25~-10 Y= -0.0258N +0. 6982 * ®
2258 Ser -0.9318 -15~20 Y= -0.0279T +0.9027 * ®
BEMR Glu -0.9705 10 ~45 Y= -0.1826N +4.5853 * ®
HEAE®R Gly —-0.8631 10 ~35 Y= -0.0225T +0.7443 L
HER Ala -0.9160 5~40 Y= -0.0512X +1. 6658 * ®
P& R Cys - Cys 0.8372 -30~ -20 Y= -0.3573X +0.0063X% + 5.1917 L
HEAM Val 0.8437 0~30 Y= -2.17087 +0.0561 7% +21.4340 *
FEEMR Met —0.7423 10 ~35 Y= -0.0225X +0.6257
FZEPR Teu -0.9317 -40 ~ -10 Y=-0.0377T +1.1737
ZEMR Leu —0.9463 0~30 Y= -0.0694N +1. 8093
BE R Tyr —-0.9194 0~30 Y=-0.0462N +1.0782
KNSR Phe -0.8760 10 ~45 Y= -0.0286N +0. 8967
A Lys —-0.8825 0~35 Y= -0.0242T +0.7442
HEM His -0.8056 -5~5 Y= -0.0110N +0.3474
KRR Arg —-0.8916 -30~ -15 Y= -0.0522X +2.1929
JHZEE Pro 0.7837 5~35 ¥=2.7731T -0.07317% -25.9797 *
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By ox % 2 pPIFINS5% . 1%. FF T,X,N are the mean, maximum and minimum temperatures, respectively. Tassel date is O,before tassel is

negative, after tassel is positive. Significance; =,
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Fig. 1 Relationship between amylose content ( AC)
and mean temperature of -5 to 30 d
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Table 2 Effect of sunshine time on the biochemical qualities of rice

Bzﬁ:ﬁi?:al AC Amylopectin Protein Amino acid Asp Thr Ser Glu Gly
R, -0.7746 0. 8089 -0.8673 -0.8773 -0.9237 -0.8898 —-0.9437 —-0.8877 —0.7344
Key period | =30~ -15 -5~30 -5~30 -5~30 -5~30 -5~30 -5~30 -5~30 -30~ =15
Significance % % % % B % ok % ok * % % % % % *
Biochemical i
qualities Ala Met leu Leu Tyr Phe Lys His Arg
R, -0.7713 -0.7839 -0.7783 -0.7457 -0.7494 -0.8063 -0.7707 -0.6850 -0.8956
Key period 0~35 0~35 -5~30 -5~30 -5~30 -5~30 -5~30 -5~30 -30~ =15
Significance % % % % % % #* * % * % * * %
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Fig.4 Key period and maximal correlation coefficient and it§ significance of biochemical qualities of rice and daily range of temperature
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