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Relation between the Depression of Photosynthesis by Low Night Temperature and the Root Activity
of Rice Plant : Yukindo TSUNO, Takeshi YAMAGUCHI and Hiroyuki KANAKUCHI (Faculty of Agriculture, Tottori
University, Koyama, Tottori 680, Japan)

Abstract : Five rice cultivars, three Japonica and two hybrids of Japonica—Indica, were grown in pots to
examine the influence of low night temperature (10°C) on photosynthesis and transpiration during the period
from young panicle formation to middle of the ripening stage.

Photosynthesis and transpiration were depressed from 3 to 469, by low night temperature when compared with
those under natural night temperature. The depression was due to increased stomatal resistance. The percentage
of depression of photosynthsis and transpiration were highly correlated (0.939**) with each other.

The relative value (treated/non—treated) of photosynthesis had high multiple regression coefficient (R =0.
880*) with both root respiratory rate and specific leaf area (SLA). The relative value of transpiration had high
multiple regression coefficient (R=0.861*) with root respiratory rate, SLA and leaf area per stem. The result
shows that root respiratory rate was supported by its nitrogen and sugar contents, and also; SLA had a highly
negative correlation to leaf respiration. Thus, a rice plant, having active root respiratory rate and low SLA which
in turn has high leaf respiratory rate is capable to be released from low night temperature stress the next morning.
Key words: Low night temperature, Paddy rice, Photosynthesis, Root respiration, Specific leaf area, Stomatal
aperture, Transpiration.
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R —20 21.2 17.6 83 7.8 7.8 100 29.0 25.4 88
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+ 4 9.7 6.5 69 2.6 2.1 81 12.3 8.6 70
K 258 = —17 8.5 6.4 75 2.1 1.2 57 10.6 7.6 72

+17 9.5 8.3 87 4.4 2.9 66 13.9 11.2 81

1. Pn, Pg : mgCO,/dm?/h, 25°C, 35klx. r : mgCO,/dm?/h, 25°C.
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+ 8 5.41 3.42 63 4.12 76 3.77 70 9.5
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( )AIZ gH,O/plant/h TFR, FHABEREHT THIE.
100
+.19 /
-32 or (/ [
90 F y=0.87x +24.82 / - FE1%E (L)
A r=0.939" Co S ars 5F L
xf -2
N [ ] s/
yAE 80 | 7 /,' o 4T -
ﬁjz _-17 // L 3k 5
%‘ 70F l,’ O+4 B
— ' i
% —31 } 2r i
T 6ok onnss
? e it gl
OE2s o {RiBFR
SOL L L 1 | 1 J 1 1 L 1 I — 1 1 S 4 )
40 50 60 70 80 90 01 2 3 4 5 0 1 2 3 4 6
N EBCEE (%) ¥ {5 (No.)

B2 ERBAEZHOHENASEE (LR
ALER) & MR A R E (ALEBTE LI D)
£ O,
MO BT () % (+) HEL

FITOLEIZTE o whs, EAEOMEIC T 208
DEDE & v NI TR TH 5. AREEE
VL RLFRRR 0D $198 1 B 72 < ARTRIRALERIC L D ] &
nTwa, Bio, 8235 L KE 258 B0RIES &
WD AIRE AL, FAABERCT L THRFTEED
EECEE T L, BRAT LK 258 Fidftho
LRI RTINS S T w5, 2 o OER NI,
BHEBREEOMER L AR TH D, KEBHEE L&
BEERISFER 2@ (EBLERCHD I L
BESICHE T & 5%, %7, Kishitani and
Tsunoda® & (KB O EBGERE & fE SR E
LIREERIT B L EE L TWw B,

FIN FEHLIJILHE (RERETRE) & OB,
FufE | KJE 258 &5, HEETE 18 HIEA.
BERGELEGOH SR — OKFEA)
THIE, 3~5FEDEYE TER,

Bk & 50, KX TO Pn, T IXEETOES
HTEEREY) TERLTWADOT Pn HMEED Z
NEVECERLS05, FAHEDOHTDHSHELERK
HE (Pg) 2OV ANNAREEI 2 L0 & RT
LEZ, ZO@EPLLTTRERONRE LT,

B 3RO EBEE & 5 2 RO NE KR
BErOBFEsRD s EB2MIZE LB Th S,
S 1 EMUA O 2 AEkRuT, BiEs A8, B
HHEAO L D% AL T, BEZEEEERSE S h,
BEHRATTET e TE, BRESL D ETNS
2 EOBIEEE LD > OEMIBA THEDT,
BE S DEBIIIEI SN T HFEOEMEIINH X

NII-Electronic Library Service



602 HAEDE =i F FH58E (1989)

Fadk AHMHOCARERE, NGRS & ORESITPE E o) B [E]955 AT

3 K
HEE - - : - HE R B
SLA R F (cm¥/%) 1REN% RFEE%
FERHE G BGR fE PC —0.37 + 3.32 0.774%
(%) SC —0.85 + 0.50 ). 774
SR BLE PC —0.80 +11.71 +0.62 0 741
(%) SC —1.30 + 1.41 +1.12 :
REEREE (R) PC +3.19 +0.69 0.805**
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