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Effects of Temperature and Light Intensity on the Growth of
Red Pepper ( Capsicum annuum L.) in Plastic House During Winter.
1. Effects of Temperature and Light Environment on the Early Growth and Yield

of Red Pepper under the Multilayered Covering in Non —heated Plastic House
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Summary

This study was conducted to investigate the effects of temperature and light conditions
on the vigor and growth responses of red pepper(Capsicum annuum L.) seellings in the
nonheated plastic houses with triple and quadruple coverings during winter. The results
obtained were as follows;

1. The growth in terms of plant height, number of leaves, leaf area and dry weight of
each organ was reduced up to 50% in the triple coverings compared to quadruple ones.
The greatest difference between the triple coverings and quadruple ones was the leaf area,
showing two to five times larger in the quadruple ones. Therefore, the differences of the
early environmental conditions during raising seedling stage was well reflected.

2. The leaf expansion in the early stage of seedling was delayed in the triple coverings
and subsequently crop growth rate(CGR) significantly reduced. The specific leaf area
(SLA) in the triple coverings was less than quadruple ones. The net assimilation rate
(NAR) was increased in the early stage of seedlings and then reduced in the quadruple
coverings. In triple ones, however, the great reduction showed at six weeks after sowing
and then increased sharply.

3. The linear relationship among leaf area, total dry weight and leaf dry weight was ob-
served in the all experimental areas, while between leaf area and crop growth rate only in
the quadruple coverings, and between leaf area and net assimilation rate in both triple and
quadruple ones.

4. The dry matter partitioned to the leaf increased up to six weeks after sowing in the
triple coverings but reduced in the stem and root. Howéver, the adverse results were ob-

tained in the quadruple ones.
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5. In the triple coverings, the number of branches showed the exponential increment

while fruit weight showed linear increment in both triple and quadruple ones. Higher yield

was obtained in the quadruple ones.

6. The shoot dry weight among the characteristics of seedlings was greatly contributed

to the yield of red pepper after transplanting. Accordingly, one of the decisive criterion

for good quality of red pepper seedlings was determined by the highest correlation be-

tween shoot dry weight of growing plant and fruit yield of pepper plant.

7l 4 E:fE, 23, AAYFE, €FHL, BIgHEY
Key words : seedling, red pepper, crop growth rate(CGR), net assimilation rate(NAR),

specific leaf area(SLA)

1. %

HEEET HRENES ABRMNSE FEHsted
Al gdste RolH, HERANY RERES
B AL &Y JFdY FAF Hiffo] 2o
L BaEuree 2@ MBS E 'RES S5k
#1892 Fo| EAo|y| R ML EEIL,
RS AE RIF BE8L HiEs A9 4
1t #He FME 2 #%El, EEt F 2 &
ok A R R HEd FH 27 U 2
Ay AdulelM e mMEEY £EL fipe £H,
o 42E $HE AAseuAM BRAK K
7} Jbesloh £F o M R TEHF REY RE
M oAuA AP 2FRAES Ha37] AdlAE
A BV e, AT o8 ¥ FXE
55 FE44e AAHY FAFE FEE = A
k. 23y ol @ KM T Ecld AMge
HEEp dF BREE: F83AT oF F
8% Ae BEL fEisof grh= HolHo.

Sugel AN TEAe ERLS 1960F
dut A E B EHFEIL dREL AAF
Ao, 1970 E¢} plastic filme] Fir
FoEZ FEHBHEREY o8 EAHEE AReE
she] AA BB 2 il o R 2 R
7Y &% BIRY HiHEE THLE A% 9
FoAn U

T&Au YL 2% RAS AT EME FE
HRAAAM L At Ry W&ol HARE
ozt RiE%e A gAY AW AstHE

on)

K|S R FAEHA o AdW #FL
4R E RS FEAAdY wetd o2 W3
t U3 B30, EHT EpeFd sud
ERBHEMLE BES EZ HEMRE Rold
A olF HZHAE F olEE Aol FuE E
olgtn ¥ + U =E AMUY HMEEFHE
€ B Azt wet WA JMHE I, MERM
B (microclimatic modification) & F2 43 H kol
U fEpREE A Y] energy & WA= FHol=
2 g Sy Eo] o]l&HI gl

maty E HREE EMBRE SEEMR plastic
houseWld] PE R &S 38 9 4Eo= 5T =
AolA 13FE FHEL o2l HBEREBEEZ AN
Ae e AEFEES Wi, HEyd £&
E3 Aol YT REES WISz
#ITSHE S

2k o i s B 2

A Ke @iy Kol BINolA du
5o = SEEMA % D3 £ Emil
R glolA m3 o hERE ¥ 2 FAH
< Botety] st 3E © AEBERE HmIO T
A 13§ FHeAdch SR SEe Mo 2F2
(A )'E ol &35

e BFE =] 9%cm, A 9cmel P.E. =
Ed 1A218 3FHEUS 45T HHEsIA
o $E57|%e BF YHE Fgoen, BT

—=120—



o2 BNE SERE BHA BE R

KBRECl 139 HEER R KEA WA= #

of B R S¢ad ¥E3F FUl 32z €
ol#Fol 60cmx45cmitFd oz HAFHT. KW
ALsE: 3RMESE s¥stden, £EHLRE ®E
&, B, EEHE L BEN £YED o R
B Y RE 5 OKEHESK RS gl F4F 1
BEUAeE TAAZA ZE 138mx o] 15me] &
93 IHAY dgE AEstd 187 izt
B E A A Y. EmMES leaf area meter
(LAM -5, Hayashi Denko Co., Ltd., Tokyo, Japan)

R Y EE
1. HEe £ERRE
Table 1.

nonheated plastic house.

2 ZR3glen, HEA BET HWEL dry
oveng ©o| &3t 80CAA 24A % AZANIF
EatAch 3EHKROIY 4EHRANA o
o g ¥FAYe M@ HT €
A ERBFESOE ol &
IR 23 oA HEERST KESS] B
BiEe €7 Ast] REA AT HE] £REHHE
o EREEREHRE St

EES )

ol &5z

Growth characteristics of red pepper seedings as affected by triple and quadruple covering in

Weeks af ter sowmg

Characters Covering
4 5 6 7
Plant Triple 2.16+0.29 260+0.10  343+060  6.03+0.25
ht.(cm)  Quadruple 3.17+0.16 5.66+0.29 8.83+1.04 12.03+1.77
Noof  Triple 0.33+0.58 2.00£0.00  3.00+1.00 5.00+1.00
leaves(ea) Quadruple 1.00£0.19 3.86+0.33 15.50 +5.95 28.46 +4.45
Leaf area  Triple 2.29+0.19 3.86+0.33  1550+5.95 28.46 +4.45
(cm?) Quadruple 4.68+0.20 21.22£0.96 58.33+0.69 91.74+5.54
Leaf dry  Triple 0.006:0.001 0.022+0.002  0.043%0.006 0.103+0.006
wt.(g) Quadruple 0.008+0.001 0.060+0.010 0.143+0.015 0.240+0.035
Stemdry Triple  0.003%0.001 0.007+0.001  0.009=0.001 0.057+0.006
wt. (g) Quadruple 0.003+0.00 0.018+0.003  0.047:£0.002 0.107+0.012
Shootdry Triple  0.009%0.001 0.029+0.002  0.052+0.005 0.1600.000
wt. (g)  Quadruple 0.011+0.001 0.078::0.008 0.190+0.013 0.347+0.023
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Fig. 1. Growth parameters as influenced by the
number of coverings in the nonheated
plastic house.
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Fig. 2. Relationships among growth parameters of red pepper seedlings in the triple and quadruple cover-

ings in the nonheated plastic house.
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Fig. 3. Dry matter partitioning ratio of red pepper seedlings as influenced by the triple and quadruple cover-

ing in nonheated plastic house.
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Table. 2. Variations in degree of contribution to fruit weight of various growth characteristics calculated

from path coefficients from different experiment of red pepper seedlings.

I-:’]ant Leaf

Covering ' Leaf  No.of Stem Shoot
area leaves ht. dry wt. dry wt. dry wt.
~ Triple —4.26 1041 —2.17 10.29 —6.60 75.40
Quadruple —0.94 0.52 0.31 0.46 —0.32 90.00
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