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Effects of Soil Moisture on Photosynthesis, Transpiration and
Stomatal Resistance in Sorghums

I. On seasonal changes
H.J. Han and J. W. Ryoo

Livestock Experiment Station,

RDA

Summary

The effects of soil moisture on seasonal changes of photosynthesis, transpiration and stomatal resistance

were studied in sorghum (Pioneer 931) and sorghum - sudangrass hybrid (Pioneer 988) at Suweon in 1985,

Soil moisture was maintained with approximately 100, 80, 60 and 40% of field moisture capacity in large

concrete pot (12m length x 1m width x 1m depth).
1.

Photosynthesis and transpiration showed a sharp seasonal changes and reacted similarly to water stress

and environmental factors, and were the highest in the middle of August, and were the lowest in the

beginning of October.

Sorghum - sudan hybrid had better

control than those of sorghum in hot summer season.

photosynthesis, transpiration and stomatal

The rate of photosynthesis of 60 and 80% field moisture capacity was higher than that of 100 and 40%

throughout growing season, but the effect of soil moisture on photosynthesis varied seasonally by climate

Optimum soil moisture was 60% in early summer and fall, and was 60 - 80% in hot summer

Drought and over-moisture affected physiological metabolism of plant, and so the dry matter yield of

40 and 100% field moisture capacity decreased by 70% compared with that of 60% field moisture capacity.

2.
factors.
season.

3.

I. #% %

e EF A &4 e FEY RRENE hE, H
Wi, K %ESE B ot fE#e EEd 7 A
WL v § 1#3011 A elel oz FATN a’%‘-%’
= AW Kipelvh Kol BES LUK EOEG
A AR (RSt B Fol el ke Y
MBI S Al

s gbubell Aslal =& IREREEA EH o

G CofP s ol HMiste] Efel SH4a
S e 2heshA FAMekE (Eolel, B
TRl 4| E Rl £ arere] slsl b A ke

- 53~

o] E@&v} 7-8A Oil
A~ 0] ‘k%'—’
*EF ol zﬁaﬂsltk
tf;‘sn‘: ol g Mgl HI Mo RIEL MR
off ZEWE JERl v B EI K A£FE] 24
Z Zeldle] RFE P EERRMOUY MEW EH
ol v HHE |2 Kpe Fae] Aiskd
RALIN2 Mol 23 WALBHEE 7L Aol K
GHGHE /b Zol 2l Al e}
A GBS LA EWE ZelstdE o TR
Krrhk, JEfG, WAL REIY) #Mbel ol &
REENL S A BMES st arx] 19859 K B4
fiE ol A -3 = o el

%*K&ﬁioﬂ et Bl ==
I A H K= Eidol 2

s
A

3§ o o]

2]



0. &8 % Gk

A HKEgol HAIEY B MR+ 452 Pion-
eer 931, FFXFrok1el~ Al Pioneer 9888
Balgdcl A Pot+ fE 1m, Zeo]l 1m, 2ol 14m
o) KMEaee ¥E ¢S MY Kb IE
R iR BIELE AHEsh9cl. & Pot -
ek oy O ARIR s B K E S| 100, 80, 60
3 40%7 S S KA K EmEKEk
S ol kAol Fm-S B HE AR 'S
25 100%BEeL 80% K/irkis HKBENE WE% K
et 60% 9 0% KB FHsr ejd A
gz @Hstd Ay 1% %A YES aoieh,
aeu KNG KRGS B MRS BRE
wotehul st BMMo 2 ke Aot 19 1ol
4wt uheh grol kol aledom EHTN 80%
s 0% K= ﬁfﬁﬁﬁ‘f‘)} A MR ek LR
AKyE&ES HEA 4 10mo) 7Lz +Hg |
sto AEshch(1 1),

zoj
L T T D GDDERE R £ 17,1\

--4250,000

°“~o-—-a’/ o o~ \/

" . " " L s L T
628 75 719 726 87 817 823 331 95 9]3 920 927 930
Iovestigation date

Fig. 1. Fluctuations of moisture content of pot
during experiment period.
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Fig. 2. Environmental conditons during the measurement period
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Fig. 3. Seasonal changes in photosynthetic rate of sorghum and sorghum-sudangrass hybrid
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Fig. 4. Seasonal changes in stomatal resistance of sorghum and sorghum-sudangrass hybrid
under different soil moisture
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Ti+ K, Seasonal changes in transpiration of sorghum and sorghum-sudangrass hybrid under

different soil moisture.
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Factors TR QU RH LT CT RS
QU 0.52 - - - - -
RH 0. 60 0.05 - - - -
LT 0. 82%* 0.02 .23 - - -
CT 0. 90** —0.06 .31 0. 95** - -
RS —0.71* 0.11 —0.72* —0. 34 —0.50 -
PH 0. 94** —0.09 .57 0.84** 0.92%* —0. 66*

TR : Transpiration QU I Quantum

RH : Relative humidity LLT: Leal temp.

CT : Chamber temp.

RS | Stomatal resistance
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Fig. 6. Seasonal changes in dry weight of sorghum and sorghum-sudangrass hybrid under

different soil moisture.
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