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Growth and Development Response of Bell Pepper
(Capsicum annum L.) to CO; Enrichment under
Three Different Temperature Regimes

Yoon, Seong-Tak

Predicting plant responses to changing atmospheric CO; and to the possibility of
global warming are important concerns. The CO: concentration of the global
atmosphere has increased during the last decades. This increase is expected to
result in changes of global temperatures and this will also affect the growth and
development of bell pepper (Capsicum annum L.) and other crops. The objective
of this study was to evaluate the effects of atmospheric CO; enrichment and high
temperature on the growth and development of bell pepper under three temperature
regimes. There was no statistical difference in the days required from seeding to
flowering between CO, treatments, whereas among three temperature regimes, high
temperature plots of 35/25C showed the shortest days (52.5 days) required from
seeding to flowering. The plant height of bell peppers 15 weeks after emergence
showed no statistical significance, while plots of 30/20C showed the highest plant
height among the three temperature regimes. Time-course response of plant height
to CO; enrichment was restrained in high CO. concentration (800ppm), at the
same time higher temperature promoted plant height. Average leaf area per plant
of 400ppm was 6,008.8cii and it was 5,225.1cif in the plots of 800ppm, showing
15% more leaf area compared to 400ppm CO; concentration. Leaf dry weight be-
tween CO, concentration and among temperature regimes showed a statistical
significance. The average leaf dry weight in the plot of 800ppm showed the
highest (44.1g), which was 18.5% higher compared to that of 400ppm (37.2g) and
among temperature regimes, it was the highest (49.8g) in the plot of 35/25C.
Above-ground dry weight showed statistical significance between CO; concentra-
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tion and among temperature regimes. The average above-ground dry weight of
800ppm CO; concentration was 141.4g, 17.9% higher compared to 400ppm CO:
concentration (119.9g). Among three temperature regimes, plots of 30/20C showed
the highest average above-ground dry weight (168.9g), while plots of 35/25C were
the lowest (102.3g). In the average bell pepper dry weight, 800ppm of CO;
concentration showed higher bell pepper dry weight (59.5g) than that (44.3g) of
400ppm of CO, concentration. It was judged that high CO; concentration was
profitable for bell pepper yield and there was a tendency that when there was high
CO; concentration (800ppm), low temperature (25/15C) was profitable for bell
pepper dry weight, whereas it was the reverse (30/20C), in the case of ambient
CO; concentration (400ppm). In the specific leaf area according to CO; concentra-
tion, 800ppm showed 117.4, which was 35.5% higher compared to that (159.1) of
400ppm, showing that leaf becomes thicker as CO: concentration increases. Regar-
ding correlation coefficients among crop characteristics, leaf area was negatively
correlated with the number of bell peppers per plant and bell pepper dry weight,
showing that the higher the leaf area, the lower the bell pepper yield. Bell pepper
dry weight per plant showed positively significant correlation with the number of
bell peppers per plant and total above dry weight, which showed that the higher
the number of bell peppers and the total above dry weight, the higher the bell
pepper yield.

Key words : growth chamber, global climate change, growth analysis, Gossypium
hirsutum L. CO; enrichment, global warming
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7] ¥ COo, 5= 53] AR oA 4HY F7IE At At F4 @ Aol
Z71 ok A48y ol F 2E547HA tir] F CO, FET 280ppmelA oF 365ppm7HA F
7vsl gton, dAx wd oF 1.8ppm¥ AL A F7F8la Jlth(Keeling™ Whorf, 2000;
Etheridge &, 1996; Mendelsohn®} Rosenberg, 1994). =3t 214]7] Zol= ti7] F CO; §%
£ 600ppmell A 1000ppm7tA 718 A2 S YTtHCox F, 2000). BE A5
2041718] 71%F718 34E 7|E0E 21417] 29 7|FHEE Agste AL o 4ol
o, ojo| B3l ElFE Ao W3l shihEd dYPYT A Aol oty Fsia
Ak 2y Q13 el % 2AVFe] OFF WEL 204719 ATFLE A5 F8
U] B(USGRP, 2000), th7] F CO, F=9 F7I¢t #dE 7|Fse AlAHoz 53
2200 Al M F8 BAATL obd £ Qloh

Houghton $(1996)2 21A171% Al FEL ARY 7] F CO, TET 28, 7|22
2~5C FL @70 ASE 222 o &3 Ut 7| Fustel] B3 FHEIL HAAIPCC)
= 21008°] E9 GISS, UKMO, OSU ¥ GFDL-R303%} 32 Uik 2d(GCM, General



325 FEANAY CO, FE FVtol WE WY AS e 73

Circulation Models)oll 7123 A AL 71 24%5E FAH3HA 1-35C 4T A= 43
3 JTHIPCC, 2001). o]¢t Zo] th7] F CO, FE F7Iet 7129 e AE9 K
E EE FT3Ho2E FAEY FHH AFY AFAL FU S & ALE 53}
I tHCox F, 2000; Hansen 5, 2000). LF X 3ol A ZAEL 7|25 71F 229 CO,
FAEL CO;, B30 F2 AFagloe] g} ikEo] 7] F CO, w59 Bl Hd &
Aol Johd thr] F COo, FEY F7He CHULES gz o ZIAIA 2 RolH
(Amthor, 1995; Allen 5, 1987; Cure®} Acock, 1986), =3+ 2] EAl9 F4HFE ZHaAFA &
TthAllen®} Amthor, 1995; Allen, 1990). Long(1991)2 th”] 5 CO, ¥ F7l= FEFLZE
7128 A3 719t FIEFS FAANPCERN EFPHES FIANIY, @58 Eo
£ 58S ZUYANA At &K SHPritchard &, 1999). Z#Y o] &3 FA A A+2H
A= BJ31 A& A Ui 25 € CO, FE F71Y A3 gol= B2 EHo] Al
7182 It ks Newman $(2001)3 Baker $(1989)S 2571 HE&F5 A48
e COo, & F7HEHIF T B v, & AF A= COo, ¥5Y 9% 12
ZARTE PHFAQ] 2exAstoA 1 AUt s RIS I tiTremmel® Patterson,
1993; Coleman¥} Bazzaz, 1992).

gEtA B ATE CO, ¥& FuUg 12X ¥ A8 P 3 A S &
A3l g3 A 2uslol] M AELorA 9 fguet nlAE 9% VAR E A
st

1. 3AEF 9 4587

B Age vF X0 YU A8 A8 8re] 18] W(Griffin) B 29] AF7I
Ao A FystATh AF/GAY ARG BF g64m’, ol 22me] U)o, 6744
HE A4 d(model CG72)0lA DAY 2Hzre] A4 CMP4030 touch screen 3
ElA "o ofsle] 3 BF xS 28T 292 20019 1 JEFHZ 9} 20719
SEANZE o] &3t AP on, Ao FEE 850 umol m? s'O|ATh LEE 4.0+0.5
~40+0.5C MR 23 /M3l e, Coe FIFA2EE 53ty AsHo2 448 &
=7t AEES FFERT 7 A CO, EE LICOR AHA 7F2E27|(LI1-800
GasHound CO, Analyzer, LI-COR, NE, USA)E ©] &3t mUE 3t gct

B Ago) o]4d ¥ FEFLS STPIC2 Hybrid pepper BATCH# 711715 CAMELOT
(Seminis Vegetable Seeds)® 2003'd 3€¥ 6¥ ¥F3Ith. AHEl= CO, = 2 FF(400ppm3Y
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800ppm), &5 F/°F 3 £F(35/25TC, 30/20C, 25/15C)2.2 ¥ ddJen, FF7e
13/11(F/ohA 22 TAFAT COo, B 250 e vk E4& A% SEAHE A A
§713tl) AA 83 FY3ATh A% A EAE EetaY TE) 3] TAE GF et ol
F dFT @71 dHAE FotA AASAT AET WiAe ALY WA 4tEo =
s Ay F2E A AS71L TG AE ANy FFAA 753.7mol m? s'E 39
o, Zt Aol 3271¢) ZEE HAAT 2k AL LEE FALAE 48317
A3te] 2530 A A YA E EFEUh 2 TEFG AK2AE FYsHA 71 sk
A & AL 1 ZHE A9 o839, TEY Al 24kg 2 2 3 Th e A
AE71HEQ vl T o] Eol 34 A FEZ ] met Hoagland -8-2(Downs®}t Hellmers,
1975)% 2uj2 3|43t BFE Fo B REE A Y=F sidth

2. AEA =A

BAEN S Y% A EA BEAH = 2500 ) ZEE FAYZE HAsA 23, A,
AGE R AR AESS AU A EA Eev 4 TEY A EAE ARHAAN H
g3t Z331% e, 932 B3 4L 3000, LI-COR, NE, USA)E °©]83td &
ASAT DEFL 65C 9 AZ7]4) 2N AZdY 2P, AR AEFTE A
A5 AA FAC] FHOE AT S L FHFEY A= EE T 1570 BES A
&t Sk

AR, gy v, dFEL 44 QAA/RAAEF (e’ g), FRAALRAES
(em’ g'), 22 GAEF/FAGRLAES(g g) o2 ALSIPh P AEFL XEER
B Auo] Z AL o 4719k o] AR/ F39 AxAA FAE &A3A A3}
B/A G R&E AIYAGE AEFo2 AMSET. 7 SAES 2 2382 sAsHA
6.12)%F A 1rHER 9.08 ©]§3%ith

1. 29 9 M3Lad

vute] v & &3 2L /328U L <Table 1>0A4 B niet 2o} g% 3 &34 Q
Y& 400ppm AT FolHE L2TRA 3525T <} 3020C 7oA 8YE EHYS7 W5y,
AL AT 2515CTFAA 29 =A B3R, 800ppm X B TAME 30/20C A&
TFolA 8dZ 7H W} dF 3 JistA8YL €O, =X ZHellE 400ppm A 2] ol
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A 5639, CO;, F=E wlSAIZ 800ppmol A& 55742 & Abo7} AT LEA 21t
£ 35/25C 9F 3020C A TFAME 42 5259, 53.09% & Aol7t gley, 25/15C A
ZTE 625Y92 oF 10¥ A= /st 2ol 3F F AAQU e 50| FFS Bol
= Aoz #axct

AR 2 2 F 13 d7IA 9 A8 AR CO, FEAE toE & Atol7t fllen,
25 A PollEe 12 A FLFE 2 87]3bo] Fol 3525C HIYTE 44.04, 2515C A
PTE 53.0¥¢0] &85 AL 77t L& ATl HE L2895 9Y AU

Table 1. Days required from seeding to emergence, from seeding to flowering and from
emergence to flowering under CO; enrichment with three different temperature
regimes in Capsicum annum L.

CO, level Temperatpre("C) Emerger:;:e Flowering Days from emergence
(day/night) (DAS) (DAS) to flowering
35/25 8 52 44
400ppm 30720 8 53 45
25/15 10 64 54
35/25 9 53 44
800ppm 30720 8 53 45
25/15 9 61 52

Y DAS : days after seeding
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<Table 2>& 3 & 2% 34 28 & 1550 CO, & F7iol uigh Ao 44 o
FF g FAEIY Ueld AolthEE ¥ 15579 2345 Jehd AL 15571 Ayl
49 TAF AR 3 wEtA I ol Fdle N GEF & T A ASNEE AP 9
A oldzt sttty BAHU7] HEoitth). MY AS 2 FHEEAES YEUe
b, o] 54 F 47 A0l CO, % ol FAE& et e, 247 ol 87
EA 257t BAFLE FoA4E& YA ol A% A& % £30] COo, T ¥
250 A FFE Tt AS gudd & & Ao

o] 24L& COo, % e f94o] gllen, 25 e ool AAFH
3020C A FolA Aol 545cm2 7HY .o, 25/15C 8] A&FolA 363cmE 7H3 &
At} Reddy F(1995)% €5 ¥ CO; =7} $718H4 &4 27o] AAscta Rus}te]
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=, o9} dxsl= kol
F3 4FE CO, FEWAE oAl gled, 2x7tde oo AR H ] 3525C
A FAA 159%, 30/20C A& FolA 1648 1813 25/15C A FolA 16.8FLE H+

7} 7bE gol 1 2AYFE FF 497 HokE A % F AU

Table 2. Response of growth characteristics per plant to CO: enrichment under three
temperature regimes in Capsicum annum L. at 15 weeks after emergence.

Leaf dry [Root dry| Total [Fruit dry
weight | weight [shoot dry| weight
® (8) |weight(g)l (g)

35/25C 535 16.0 7705.7 48 46.8 21.0 101.2 25

Temp. Plant
(day/ height
night) (cm)

No. of |Leaf area| No. of
leaves (cif) fruits

CO,

concentration

:8:1 30/20°C 53.1 153 6591.0 24.8 36.1 30.5 161.8 81.7
25/15C 35.0 17.0 3729.8 193 28.6 24.7 96.7 48.7
35125 47.0 15.8 6718.4 9.3 52.8 19.9 1034 6.9
sgg 30/20C 559 175 5580.4 25.8 47.7 31.0 175.9 83.1

25/15C 37.6 16.5 3376.5 24.5 31.8 27.0 145.0 884

LSD(5%) between

CO; concentration ) - 559.67 - 4.21 - 7.03 7.52

LSD(5%) between
temperature

3.13 0.83 734.44 4.58 5.15 6.01 8.61 9.21

EF CO; FE F7H & AW 2 2 d5e BAH T FFL <Fig. 1>904 B
T H} 2t CO, T F7el wE 2739 AL &8 ¥ 78Y 400ppm A7 FH
2L 50.9cmelH], olol vls| 800ppm-E 43.3cmE 400ppm A 27} 800ppm X 7ol B
3 28 7.6cmy ok 28y sl 23S vlas) BE 3020C X F7F 47.00mE
7t 2o, 25/15C A 77} 24.5emE 7H Akt wekA g5 23 AL Co; F
Z7t FHESFE 2% AP0 dAEE € T ANeH, 25 HEETE 27 Aol A
& &4 F AUt

87105 N T BE 59 F7he 28 F 2499 o 16822 Hurl HUL
¥, 7 FREE AFe] 94559 §2 49 IAEET) 2ol = Aol €454 F
7VA%E A2 & zlolr} Ao, 400ppm, 25/15C HEFolAE 27| = 459 F
77 7H3 =goy, &8 & 48Y0E 175902 447 /P Boktl<Fig. 1>
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—— 400ppm,35/25'C
~&- 400ppm,30/20°C

400ppm,25/15'C

% 800ppm,35/25°C I

—%—80000m,30/20°C AT £ 2+
—8—800ppm 25/15°C Edi(%/ LTTT T
3 LTl

L1t

Plant height {cm)
Numnber of leaves

—®— 800ppm.25/15°C
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Days atter emergence Days after emergence

Fig. 1. Time-course response of plant height and number of leaves to CO; enrichment
under three different temperature regimes in Capsicum annum L.

F7 493 Co, ¥, &A1 FAHLE {94-& YEMISITE 400ppm A
77} 6,008.8cr, 800ppm A 277} 5225.1ciE 400ppm A2 77t F 15% FHAo| Fo},
ATl 98 thr] F COo, & F7H HWe 4By S 244N Ao d4dr
L=l E 7P 2791 3525C AHEgFelA 7212.1ci2 7 Fon, thE o2 E 30/20
T>25/15C &2 242t 6,085.7ci, 3,553.2c6S JER AT

8 ¥ 1550 9 248 9% F£E CO, FELAE foAo] flslon, 25T
ol frejgdol ARFHUTE 2= 24" e £ 3020C A FolA HF 253742
7h¢ wskon, 127l 3525C M FAM TIAZ 71 Hol Twre] AYSol= 30/20T
7t A% 2=eka BEEAT 23U Reddy 5(1999)L CO, B5 ZUlo] & 23} A
SAPA Eslthd] = 400ppm A F(3525C P 25/15C A@)AH T AT FF
1.57] o]212o1 ), 800ppm A 2] Fol A £ thel47t 825702 400ppm A &} Fol) ¥lE) YS3) @
U St =7 Reddy $(1999)2 800ppme] ¥ % Al 77} EslolA el 3 &
SHAHTL A3, 360ppm A FollA Brt}d 720ppm A FolA 40% B Be 5
(square) R Tli(boll) & FEIAT T 3IHTE =] I 3525C Y n2TolA §r] E
o #7b BT 20, 700ppme) EE CO, HATAA Ful Bt Aok 81y
THReddy &, 1995).

HAESL COo, ¥ € 22X 494& YehiAth 800ppm 2272 HF
HUEFT LS 441822 400ppm A 8] 79 37.2g°) Bl3} 18.5% E°} CO, B= Zth7} geo} A

€ FIANZ AR AAEHAT 22X tolle 227 3525CF7) 49.8g0.2 73
E9to 0, 25/15C A7} 259g0. 2 W@ol 15 npArtXE go YA L EAAHL S
& 7 Atk AE I EFLS CO, FEIE zo|7} filen, LAzt 3020C F7}
400ppm ! 800ppm A8 EFollA 7FF #UTh Chaudhuri 5(1990)2 F3d A oA 3
24 CO;, = HIF) 3 2F2 CO, 55 FT) (485, 660 X 825ppm) T+ EFo|A w
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9] AAo] Hoha P oy, I 1E BA4H CO, F=ol vl3)] 825ppme] 1LFE CO;, &
Astell A e dEFol /M wdth skt =3 53 A gl A4 = 800ppme] iF
T CO, A3l e, g9 2 ol AdEFo] 400ppm A Tl vlE) 3okl sHTh
(Chaudhuri &, 1990).

F AF AEFTE CO, F= 9 2EA I F94& el en, 800ppm &l
T-7} 141.4g 22 400ppm A 2] 7-9] 1199gRTH 17.9%4Y ¥}, CO, EEFUI 38 £
g E2ANA AR AES S SUAZ Aoz Addn LAY AR AEFLS
3020C AZT7T 168.9g2.2 71 w3kon], T2 3525C 771 102.3go. 2 7H w3k
th o] 24 HEA 2 59 2= o AN HE OES ¢ F AN =T A
2 A4F AEFS AR 1S BE 800ppme] 3020C A7 175.9g0.2 7H &3k
™, 400ppme] 2520C A& 77} 97.7g2.2 718 W3t} Ziska $(1997)2 W Al @ellA B4
A<l CO; F=° I3 200ppm % 300ppme FHAIZ He]FolA F HEFO] 31%-40%
FUHEHAGL R, FFL 15%27% SHAJTGL StQch £ 18 ATL939
Bt CO, ¥E57F B 7I2A4sE A9 A(DHE FF 5 ZaAIY T
(Ziska &, 1997).

Photo 1. Growth of bell peppers (Capsicum annum L.) at the same
temperature with different COz concentrations.

28 3 1550 £33 0B $FL <Table 2>0A BE ule} Zo] CO, ¥ET L &
EA g gt Fo 3 JeElT Co;, FEAE 1 %S B 800ppm A T} 59.5¢2
2 400ppm A2 T9] 44.3¢g00 ¥ °F 34.3% Bol HLe FL- CO, F= Fu/t £ &
2 Ao #oEn I3y 25 AHEE £FE BY 800ppm A ETFol A= 25/15C A
2|77} 88.4g2 2 7H 9k, 400ppm A el Tl A= 3020C ATt 81.7geE 7t
EUt o)#3 AAE B Y] £FL COo, FE7F =L uf (800 ppm)ol= AL (25/1
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5C)A, B33 A CO, FEAME I (30/20C) A o] Folttes AL ¢
T A
3. uigwA, gdAnlE, dFulE B AL/ A G &

CO, F5o] W& u]gH 32 800ppme] 117.4ECH= 400ppm2] 159.191 A4 35.5% H T &
Tol & ol 30/20C A FNA 150452 /M B%oe™, 25/15C A2 FoA 1184%
713 Ak ol& CO, 571 £2 800ppmol A 571 ¥e 25/15C A FolA Yol F
ARSE vstH, Poorter(1993)= F Al@elA CO, F=7F EoMAW 9 FA7F 54
AxGa e, of Aol X3t Aot

HFH &L HEHA A VAR CO, =71 W2 400ppmolA HF 51.12, 800ppm
A2 79 40.190 Hldl 274% A= EU4 Wb CO, B=7F FUHEHE A9 FAI} w3
THZ FAAAOE A ¢ F AW 250 dE Aol 3025T >30/20C >25/15C
«o 2 Z}7} 706 >352>31.08 UEH O 257 BE4E 9 FAV FAYAS ¢ F
AR

CO, ¥=9 @& EFH]E2 400ppm, 8300ppm A& T EF 03322 FY3l4, COo, =
7t g 43 AR AR Aolg FA+ gv ALE AAHUG. Y & o
& ¥hg-& H 30/25C >30/20C >25/15C <22 ZH7} 0.49>0.25> 0268 UEh)o] &=
7t #E€FE AE AZEROE YA OE Yo o] FAINASE & F U

CO, =0l W& A 35X 4518 &-L 400ppm A 2Tl A 0.22, 800ppm A 2T+l A 0.19
2 CO; ¥57F 718t AFRETE A4 Aol o FA3 F& ¢ & AUtk 2=
zolol] W& A BFEY/A)AEH]E-L 25/15C M FolA 02302 JHF =%on 30/20C
27l 0.192 71 Yol Mlnd 2x7t BE4s AYRRge A A3e] g AA
= Ao g wddr)

Table 3. Response of specific leaf area, leaf area ratio, leaf mass ratio and root/shoot
ratio per plant to COz enrichment under three temperature regimes in Capsicum
annum L. at 15 weeks after emergence.

CO, Temperature Specific leaf Leaf area Leaf mass Root/shoot
concentration ©) area ratio ratio ratio
35/25 164.5 76.1 0.46 0.21
400ppm 30/20 182.2 386 0.23 0.19
25/15 130.7 38.6 0.30 0.26




80 Al

Yo
)

CO; Temperature | Specific leaf Leaf area Leaf mass Root/shoot
concentration (T) area ratio ratio ratio
35/25 1274 65.21 0.51 0.19
800ppm 30/20 118.7 31.8 0.27 0.18
25/15 106.1 233 0.22 0.19

LSD(5%) between

CO, concentration 9.33 5.98 - .

LSD(5%) between

temperature 11.43 7.32 0.04 -

EF <Table 3> AHe] 4454 B FYRALAT] FVDAE Uk RolTh. =
e 99a, 42F U FAYY ABFH $9% A FBWAS Bl 2ol T of
£ 3709 A2eE S0 ARL ¢ & AU AVAL 3T F%S 2 WY HY A8

b

oX

Z3 §o8 o) ABDDAE Urhlel GRHo] S5 FHE Wl Ao VU
o 1 AuAe vgwd, dud g 2 GAF W KolF o JRWAES

&
Hol gRzo] F7HE5E Ao FAZ} Yol T, AR ABF) st FrHoD Y
o] AAGHE AEF o] BolE AL U 4 AT FF oL W) DEF D E

A4y AZFE5 Ao BAAES Bel, Wa) Y APE AFe] FHVSE T AAR4L

ES o

THAE vehdol d93 B 435 H&ol 2757 F9 I Fade A
AUt

F AGE AEFSHEHA € AAET & o FRBAE Yo AR
230 BoHdsE oo FAI} grobA 1, 4o WETFO) AA sk FAT RolAE
¢ o AUTH HIERA S 4 vEF o FARAE Uelen, 4494 Hle
AEF vEF fold Ao FAWAE Uit =3 77 A AEFTH FIEA,
AGE FAETHAE FAE A FBAAE 2o Fa7t BE&FE AGY DEFO
STE 7] FUHEE & F AUeH, HBE, HPEF, 9d9dvE # gIvled=
Ho ZBVA/AE B olg B0} S5l vhet £F e Z2TE & 5 AN T<Table 3>.

a
o
=2
4

2
o
.

Table 3. Correlation coefficients among several growth and yield characteristics.

NL LA NP LW RW PW ™ SLA LAR | LMR RR

Plant height(PH) | -0.088 | 0.775**|-0.119 | 0.669**| 0.149 |-0.109 | 0.415* | 0.455* | 0354 | 0215 |-0.263

No. of leaves(NL) 0332 0195 |-0.033 | 0102 | 0218 {0126 |-0481* [-0276 (-0.163 |-0.004
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NL LA NP LW RW PW ™ SLA LAR | LMR RR

Leaf area(LA) 0.539%* | 0.732+*|-0.089 |-0.575*¢|-0.094 | 0.661**| 0.809**| 0.628** |-0.051
No. of pepper(NP) 0366 | 0.444* | 0.843*%| (0.738%* |-0.287 [-0.856**|-0.797*#* | -0.191
Leaf dry wt(LW) <0080 |-0.539*¢(.0.001 [-0.001 [ 0.609**) 0.725%*|-0.133
Root dry wt.(RW) 0.504* | 0.553**1-0.015 |-0402 {-0474* | (.568**
Fruit dry wt.(PW) 0.813%* (-0.192  |-0.919**|-0.952** | -0.197
Total shoot dry . . el |
Wi(TW) 0.052 |-0.635** | -0.678** | -0.348
Specific leaf area 0 4504

(SLA). 0.459* | 0.078 | 0.023
Leaf area ratio "

(LAR) 0.900** | 0.136
Leaf mass ratio

(LMR) 0.102
Root/shoot ratio

(RR)

V. A 2]

CO; =3NS 1&xo] H7 AK § £ X dFE A8 FF A7
2433l Mg ZEEokA Y 3t ntAE AT 2ASE I AEY AHE
foF3td o3t 2ok 9EF ¥ 848U CO;, FEAE rell= 400ppm X 2] ol A
56.3Y, CO, FEE WlFAZ 800 ppmol A= 5574 E diat glled, % A3t
3525C9 12771 52592 M A 285U €8 F 15579 3 S 9 FF
S BY 2L COo, FxWAE F940] gieH, 2xdddE fol4dol A=A 3020
T AgFA 2Fo] 545emZ 7H Atk AS710F AAFHY 230%3L Co;, 5=/
T FoA 230 AL, 257t 2E4F 2R AR FF 4EF
< 400ppm A7t HT 6,008.8ch, 800ppm HZ)F7} 5225.1ch=2 400ppm A F7} oF
15% d93F0] wdth AEFTL CO, #5¢ ¥ =X A4S Yl
800ppm M & 72 BF YAEFL 44.1g2.E 400ppm A2+ 37.2g9l vl&l 18.5% E} L
o, AT 2T 3525CT7) 49802 71 U F AR AEFE CO,
FED 2 X0 F9A4E JeRA LT, 800ppm A 2P 141.4g2 2 400ppm A
79 119.9g20 17.9%Y =%t LEAEE AR AEFTS 3020C AHET7} 168.9g
o7 7hg w9kon, 31272l 3525C 771 102.3g2.2 7H wsit) gl AEF(FHS
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800ppm A7} 59.5¢ 2.2, 400ppm A |79 44.3gol B oF 343% Wol WL A
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