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The Efficiency for Solar Energy Conversion in Rice Population
estimated from Crop Photosynthesis and Respiration
under Field Conditions
I. The Ratio of Respiration to Photosynthesis

during the Ripening Stage
Tadashi Imaki, Hitoshi Isnizuka and Junji Havakawa

Using four extremely early-maturing and three early or medium-maturing var-
ieties, crop photosyntesis and respiration in the field were measured 20~30 days
intervals from 50~20 days before to 20~40 days after heading. The temperature
coefficient of respiration (Q,,) was linearly increased from 1.21 to 2.52 according
to the growth stage. Crop respiration under the growing temperature was changed
curvilinearly and showed its maximum value at about 10 days before to 10 days
after the heading time, which was slightly later than gross photosynthesis under
the light intensity of 1.0 or 0.6 cal./cm?. The ratio of respiration to photosynthesis
(R/P ratio) was increased associated with the growth stage, and in the ripening
stage, the R/P ratio of extremely early-maturing varieties which were matured
under high temperature, was about 10 to 30% higher than that of early or medium

maturing varieties.
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78 K728 7.30 74 14.7 85.7 793

% ERKEE B 1RER
Ea D, @z 50cm T, ChuHEsEImE X 10°/m
BEDOBEBHELELS N X 51t » b Uiz, BRSO ter :
VT, HABOBIER T S RMLAIC R H L0 5 TRl §
ELi. 1.0 Cl "
2) WIERH & WER et SenEED
FECL->THPORIHA, ML AR LT, % 0.5F Vel MRAS
DFGE0~20H 25, ZDH20~408 D\ od B IR E . E/{?’ 5 jﬁgi@;
920 B 20 30 BRI T » 2. AR EBRLE LB 2 o
BRI TE Lie. 0l b F B0 —HDLF *
ASHEOZLLFIM L. WERELNER AT —E e Y
& LHA OGRS AHHCRE L. FMLRMICE D % L
ARG LEAD CO, WEEH 10~15 ppm L A P
DECID X 5 e FRITEEROBER 1T - iR FAR N
BRAECUFR, BETIRS, Qo OFMOKD Nyl A S e
S ARPERE & DREEIHIOC LB X 5IC20TH ‘ AT xmr ko
FETh WERT -7 FIICHE DAL 25 R SR a” a® o 78k
H&D CO, s 5~10ppm 0 EiTiesd L 5icL T T T e »  w

7.
3) WEWMHAE

HERE LOFROBERCHEI D T, £H
& h, FMEFAROBIEKRD N10k L EEECHEED,
ZHH D IR O TN Ik 2 a2 EY, oo
WIHENEME L EERIE L. EREREEE
EERAWCICEI DB X - 1.

2 B B 2

1. £EOHE

EIRICHFER L INEROEFTRI, F2, 3ECH

MEXEBT K & { BI5 3 2 £RWE L EEFEN
(LAD) Oo#B%R L. ZhbOER»LEE, HE,

HiBH S B B GRAER = 0)
B2l EHMEOHY

HHBEC L > THELENOERK (551%R2R) 11
7 A, THICHHELCERERERFLHR LAERK
L8AF, THCHMLARE, PEREYHRA LS
B L e KAIHSES. Ui LEBTORMAERYZERIC
ANBELADDIN—FTRHFHENTES. Bib,

HHEE CTHHEMS0R T, HMEROLEWEIFH 900g/
m? LAI 54 0R4, hERBEDOT6HARED, 77H
ARED, 774 REhE, TTHEBHED 4 ERRKO 71—
FA. HHEE CEEVBOEEHEHEEN I E X VE
{, HEROLEMEI L 700g/m? LAI 2§53 DF



— 4 — BRAERETNHRRE #2215
FAa4k EEHTTEEORERIGEYHEE TS OFER L -RIEE
o #l & H [FergE] #oE 1. | # E 2
KRS EER | WERE | BERTREE | MCEE | EEHTREE Q1o
(B. /) (H) [§9) (g COy/m*hr.)] (C) |(g COy/m?-hr.)
76 HARED 7.11 —36 30.1 0.63 21.0 0.53 1.21
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8.18 2 30.5 1.79 20.6 0.84 2.15
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76 H AR D 7.11 —36 30.6 20.69  0.40 0.57
7.26 —21 30. 4 21.89  0.67 0.75

8.18 2 30.0 15.87 1.01 1.20

9. 6 21 30.2 6.82 1.43 0.61

9.23~24 38~39 30.2 3.55 1.84 0.65

76 H AR T 7.12 -35 30.6 5.90 1.86 0. 42
7.25 —22 32.1 11.76  0.66 0.32

8.17 1 29.9 9.36  1.61 0.73

9. 5 20 30.7 6.37 3.61 0.79

9.21~22 36~37 30. 4 4.88  6.09 0.92

67237 7.9 —18 30.5 9.02 0.88 0.56
7.23 — 4 30.6 9.64 1.74 0.74

8.15 19 30.6 5.26 3.44 0.51

9. 7 42 30.5 1.98  5.01 0.35

77HRKED 7. 3 —51 29.5 6.55  0.87 0.26
7.21 —-33 30.4 9.40 1.48 0.74

8.29~30 6~ 7 30.1 16.79  0.96 0.78

9.14 22 30.2 11.65  0.99 0.71

TTHART 7. 3 —52 29.5 2.53 2.42 0. 20
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8.31~9.1 7~ 8 30. 4 11.97 1.72 1.00
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7. 8 - -9 30.4 9.35 2.94 1.08
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8.12 26 30.4 4.98 2.23 0.61

779 F Y 6.23 —26 30. 4 8.94 0.71 0.34
7. 8 —11 30.1 12.63  0.91 0. 44

7.20 1 20.9 10.24  1.53 0.81

8.14 26 30.2 4.78  2.10 0. 42

WEWE S 7.9 —51 30.5 4.69 2.38 0.48
7.30 -30 30.1 22.07  0.50 0.80

9. 4 6 30.0 30.41  0.34 0.87

9.16 18 30.3 9.12  1.48 0.91
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8 1 —28 31.2 12.83  1.48 1.21

9 1 3 30.2 13.77  1.14 0.85

9.17 19 30.4 8.83 1.76 0.83

782 H Y 6.17 —41 24.5 9.17 1.46 1.17
7. 5~ 7 | —23~—21 30.1 19.03  0.94 2.50

7.28 0 30.4 9.25 3.36 1.73

8.18 21 29.6 8.29 2.87 1.21

78K22 6.18 —42 23.7 5.77  2.77 1.44
7. 6 —24 30.8 15.80 0.74 1.39

7.29 -1 20.7 22.69  0.42 0.77

8.19 20 30.7 10.48  2.51 1.12
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c
F—TFA 7.78 —5.30%10-2 —2.78x10-3 0.939%* 5.83 —4.16x10-2 —2.07x10-3 0.935%*
7 V—FB 5.87 —9.53x10-3 —1.73x10-3 0.822* 4.76 —6.47x10-3 —1.37x10-3 0.813*
Tv—7C 598 —5.81x10-3 —3.03x10-3 0.853%* 5.03  1.26x10-2 —2,93x10-3 0.860%*
7v—7D 7.70 —2.58x10-2 —2.04x10-3 0.665 6.10  6.93x10-3 —1.13x10-3 0.721

# Pg=a+bD+cD? Pg:
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