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Interactive effects of elevated CO, and temperature on the leaf anatomical

characteristics of eleven species

HAN Mei, JI Cheng-Jun" , ZUO Wen-Yun, HE Jin-Sheng  ( Department of Ecology . College of Environmental Sciences and Key Iaboratory
Jor Earth Surface, Process of the Ministry of Education, Peking University , Beijing 100871 China) . Acta Ecologica Sinica ,2006,26(2) :326 ~ 333.
Abstract: The leaf anatomical features of 11 species grown in two greenhouses with strietly controlled temperature gradients and
temperature + CO, gradients was studied. The palisade parenchyma thickness, the spongy parenchyma thickness and the total leaf
thickness were studied and analyzed with the purpose of demonstrating the effect of elevated CO, and temperature on the leaf
anatomical characteristics. The results show that with the increase of temperature, the leaf thickness of C, species increases while
the leaf thickness of C; species shows no constant changes; with the increase of CO,, seven out of nine C; species increase their
total leaf thickness, while the C, species decrease their leaf thickness. As for the change-trend on the multi-grades, plants exhibit
linear or curve change. With the increase of temperature or both temperature and CO, , on the 11 chosen species, different plants,
even different branches in one plant, the leaf thickness varies greatly. These facts illustrate that the effect of increasing CO, and
temperature on plants is species-specific. Since plant structures are correlated with their functions, the changes in anatomical leaf
characteristics due to the elevated temperature and CO, may lead to functional differences.
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B 18 R Tolk 5 ar LASE , (RA AR89 I BHA B4k 130 okt B AR A0 R 738 I, K2 R €O, YR H 8 3¥
B, 2y Tk % A7 Al B9 280pmol/mol 38 I E) 404 49 370.mol/mol , 3 LA 45 4E 1. 8pumol/mol # 3 B R B bt .
EIAH AR, KEHFH CO, HeBEHH % 700umol/mol'™ . fEREE CO, IREWTIE,CO, BIRERA, R KK
SERSEE, 2RTRLEE LA, REW PCCIRE BR,20 HELRTLREA A T4 0.6, 5 2100
£ 2REHBEEARE 1.4~4.9C" ) B, B3 Co, MBENA SN EYHEREREELEMN,

MR AENEY RBAENFETNRE RS ZEERFSER T LA RN, BT Co, M
R AR AL U A R T R TR SRR S R E MY A R S ES B RO KRME" Y,
BEXHEYHBHFLES CO, KEMAEABHXRAMMEMN RS FAEZEPTHAF AEESHRA
MER R, BT RE R YR R BT A5 A 3 LU RS, B Sk LR B

AERR S M BRI FHE 1 CO, WREZ BRI X R, LRI T W NKE K- (B4 CO, W AKFFik B hn 65 i
BT, BRI B B A A 5T I 3 AT A e e, AR 0 £ T A R B 2 ) R AL B . o T
ARRAET CO, IE R MBS, H T EA A KB X KK CO, ¥R B 1R i 2t 7 1k i o Bz 18 I,
AXFEAENS CO, KEHREMBESRE, UAHERMEY (C, MY .C, HEYRMERHEY) Kt i A0
&, BN LM S EAEE AL, TR F T ek R Y X EE T R KR E R CO, WRE L E I R A
1 BRfF®
1.1 EZRH K

ALBHMBOER R, - LB 1 F454AHEY , SE3 M NERY, NESH Cc Y. 58 ¢ HY
G, AL 8 MR AR EET R ES M RHA; 5 —BEFE AR M, U 3 M EE KM
K& A R MR (R 1)

X1 KBRFAAMEYRAREIGINERSIY
Table 1 The species in the research and their functional group and growth habit

kg

Species 21§ £ Functional group 4 & 3 ¥ Growth habit
T BR Abutilon theophrasti Cy R LR Forb
EWHKE Ambrosia artemisiifolia Cy JER A EAAE Y Forb
FINE Polygonum pensylvancium C; ERFEHRIEY Forb
FMABY A E Chamaecrista fasciculate C;, Legume TH R AEFEAFEY Forb
KEEHE Medicago lupulina Cy, Legume 2 R AEFAEY Forb
41 =0 Trifolium pretense Cs» Legume T} ER A BLAAE S Forb
W Seiaria faberii (o FAEAY Grass

% Setoria italica Cy REFHEY Grass
LI Quercus rubra Gy Tree R 1 FF R Deciduous
AEELM Acer rubrum Gy, Tree A& W 35 AR Deciduous
IR Bewla papyrifera Cy, Tree K& #1035 K Deciduous

1.2 MrRF®

S A ML TE 3% [ R R I B A | AT IR W IR BE B “B% 18 (Temperature Gradient Tunnel, TGT)” Fil
CO, LR & #5E “b¥i8 ([ CO,] + Temperature Gradient Tunnel, CTGT)” # 4T # 4 #5 35, TGT 5 CTGT 4y §i% B
TINKERE, X TCT# CTCT M¥MME R RBEE 2L ERPEHTE" , BNE CTIGT M TCT H
Fl—KH B CO, REERS HEFREM T~ BRI LAAAFH N “BE"H--KHEGTRNER
MEEERBTFCO,151E M. B LAY &R TCT M CIGT A4k, o LB E CO, R E %
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Pyt B AR AR R .

EAEMEER ALEYEAKERN 7 A6, ERBERN M #TRE, REEYHH F R
ABEEFHKENME. BMRENENMEYER S RAY, BHREYERMARITAN 1 FF,FAA BE
WEE., LRMRELEKEESERATAE .

BRAMTEBRHR 13 HKATNERIN0.5x0.5c’ WHEEH. RIAIBRERK, ¥ AEGHE,
LEICA VI RO A AI R R 5 ~ 8pm, B LL-AGEL A, ME XKW HE . A EME TR fEd
LEE BRARBEEMS SRR 3 TG, IR AR ERAS LR EY W'Y SRE, 81
R0 5 RO, HE R TR SR RIS ML 5 40 4 IR R MR BE T FIRBE R CO, YR EE FH B 0 224
S =L
2 MEER
2.1 C, EHYINRE M CO, W) RN

AR C, HYEFEELH C, HY . IR C, MY BEARSTEY I o Fily , Kt FH R R H,
WMEHAMBRARICAE, MEHRARIEFI R, SHREEL, APHREE 2 253 2L E##
HE G RARMEE RN, R EREE, ARAN S A SERL, ARFEEPHTHEELFH
ROEPEMEKER M BE, dLEa Myt 5 B,

3FARAMHEY (LR LRI K HMBERFEOAR ., SEEH M, Hhaseu A 8RR ¥ hn e
B . REAREDEMARE. A SHAD, BRILZOROBE AL EEEART KBS, KLk
W HREEREEFRENARERSENRMEIEAX(E la, b); HFMNBHELURE R AR, HRERL
ROMBEWEIM, BEREM CO, IEMREF .3 MEYH F SEES M, B NEELREAENE
Z HPKENMH T GEESEE + CO, AR B ERE LMK (B 2¢), A SHLAF,3 FEYH F 655
HAMMEH R Z I S, B IMIEE RS E 7B E, KA H B RESEE 5B EM
CO, W7 B F LR (EAHR (& 2a, b)o

121 a 20 b wo[ ©
$ ¢ t
£ 10 [— / 6 @ 3 245 L
,i : ¢ s i
i
8 L S - — I 4210 il .
0 4 8 0 4 8 0 4 8

I REBSHE Temperature grads (C )

Bl mAgEoRESRERARE EREMAXARE
Fig.1 The trend of different leaf parts’ thickness with the increase of temperature
a. K HEHR 4 SR JEL AT Palisade parenchyma thickness of Betula papyrifera( R = 0.76, p =0.046);b. 41 #RMi A2 AR/ ¥ Palisade parenchyma thickness
Quercus rubra(R =0.86, p=0.013);c. ot i B EJE Total leaf thickness of Setaria italica( R = 0.89, p =0.007)

SHEMNHEY(XMBESE XEES A= TREABHWNABERKNER: GREF BN, XKW
B8 B WM 4R e R A U 2 R B E G MAEDN) (8 3a); XTI M B WML =ik i 27
PRI R B AR VLA I B RN E /D) (B 3b, o) s BREEFENH HEEMBEA® 2R EH
M BREEMK, HREM Co, WEIFF R, RWEN KA FHMEEN L BREESE
SBE RN, B 68 R E R T B3 L S M SR R IR B T R 2 B AR R AR B (5T
MM REN) (B 3d) (B 1 B 7 K EEERAE, REHEHEANESRET AN HELRRE, 2
YEL B T O /0, 9 T T R AR R B, /I O BE DS, T L R A SR A 6 (B 2d) , XA L €O, A

i
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J&/ Thickness (jm)

12

42

36

30

#BAE + CO B8 Temperature+CO; grads ('C +umol/mol)

A 2

HhEBRSBEESHE + Co, ANAREELHMAXARE

M a 140 p 33 M c
- V'}/ sl |
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Fig.2 The change trend of different lenf parts’ thickness with the increase of temperature + CO,

a. JRHEMRE 4 SR BT Palisade parenchyma thickness of Betula papyrifera( R = 0.97, p=0.00);b. JK#EHEH 4 41 L Spongy parenchyma thickness of
Betula papyrifera( R =0.94, p=0.002) ¢, JK#EM 5B/ Total leaf thickness of Betula papyrifera( R =0.98, p=0.00):d. REHEMH H BIEHE
Total leaf thickness of Medicago lupulina (R = - 0.96, p = 0.001);e. T #K ¥ #8 20 41 /E E Spongy parenchyma thickness of Abutilon theophrasti (R =
~0.75, p=0.05);f JNERF K S IEE Total leaf thickness of Setaria faberii( R = - 0.82, p =0.025)

B & Thickness (jun)

Saberii with the increase of temperature( R = 0.95, p=0.002);1~7 HREMN 7 TKFP, KEKFAH

gradually

180 65 a8
a b o c
[
15.5 36 L
50 F o
13.0 —L — 35 — 134 —L —
0 4 8 4 8 0 4 [
380 4 320 e 34 e
355 M e W 51
a
33.0 - 129.0 1 16 ! J
4 8 4 8 0 4 8

R AL + CO BB Temperature or temperature+CO; grads ('C +umol/mol)

M3 A UtEEFHAENIERESEERRE + Co, T &b H

Fig.3 The change trend of different leaf parts’ thickness with the increase of temperature and temperature + CO, in the North and South tunnel
e REATMEWBS G HALEE (R =093, p=0.019)Spongy parenchyma thickness of Chamaecrista fasciculate with the increase of
temperature;b. 1 BE T HE BT E A B M 5 0t K 8 B B Total leaf thickness of Chamaecrista fasciculate with the incresse of temperature (R = 0.84, p =
0.083);c. R F B AT =0 A JE B Total leaf thickness of Trifolium pretense with the increase of temperature( R = 0,83, p = 0,092);d. R + CO,
Fr w5 it £ = #H I TR B Total leaf thickness of Trifolium pretense with the increase of temperature + CO, (R = 0.88, p = 0.049) ;e. MEFBHEMNSE
Mk S JEPE Total leaf thickness of Polygonum pensylvancium( R =0.81, p =0,118); f. 18 FF & 0 JK B 2 0t B JE [ Total leaf thickness of Setaria

1 ~ 7 is the seven level of the temperature, increase
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3FETH C MY (EWFE BMNE MR MHEGFEERRNES. SRET Ao ZWMKEHH
KFEEEHSTE, EMEMHEAMNT R SEEEARE, R SHAMEAEHIEL M EL, MENEH T
KREE(E3e), FRBHEHEYREREKR, NFE G HPERANMEHERER K, SREM CO, K
IR AE N, BMEM SRS, MEMEERERY T REERRE L. R EHRNE
.3 R UAFE - EHNER EWEEMNAL BRAABRENE THRED HRHMEHR EBaA
NEEHEMNEYE KT EHAA4EER R ERERMEE 2¢),

2.2 C, YR CO, KR

PRl C, MY MBEMER N F R FEM  ARAR DN, ERERS L FREZEA AR
HA HEFRIERETREMETRA, HPEF,

UNNERREARN MBEMNANEEEZAMNAE (RBNBEE R, AB4IMRARERLAH
#O(E 3t); MEMREENBERENABEEENREEMEEBERE (B 1c), HEEM Co, KEHAR
BLCMBES FMEBEESRL B ENRERECEA(E 20, MENMH A EEER B, B2 FEMER,
XA, CO, WREE X B FD C, HE Y B VE FIED R H vt H R BE D o

BA C.C, MYHAR R R, AN [ 20 A8 B ) 4 ) %ot U8 HEE T+ 0 B R BE R CO, ik JEE S ) 7 R et A o B 2 S
WMo RFFRE, HEFE T RMEGHARR S EE, R SREHFEEERXNER, WEW S EHAR
Wdk, EHEMRERGET, A AAWEE £ RH A, 0T AR 25.64pm, PIBER 64. 1um; HIGHA
HEFINEEN 12.82m BREN 64 1um; EH A BEFASHBIEFEE, AT 64, 1um F) 115.38um,

3 iFig
3.1 CO, Y& B AR B F & XA 4 v A8 )RR AR i B R

BAMPIEEN o, WER BN, ERAEM KoL A BEE N, 40 Prichard X} 16 FHE Y M B E S5 CO,
WEXRWTIFRY 81 % M A8 I, 19% T2 46" ; Roger 1 Gaudillére RYBT 5T XM CO, REABHE AT
( Glycine max ) FIBK W 52 ( Castanea sativa ) WM RS 4H )2 $ 8 At 7, FEATR & 11 FAEY S ,7 # ¢, M3
FARA C, Y 3 MER C A RIELH C MY T HEME)E CO, IREREM it H BEERGAHREE
FIM EFESE PR C, HMAPRIEGH C MY (EMEEMB ) ZAL THREE . XRHY Co, KE
FEE, B8 C, YK R BEERIN, T C, YA REEEN, BAMANIASES T C #Y, B
i 4% 045 R A AT A B IS B — 3.

EHFEEASENRBEREYI CO, REF MM MEMNFERRNES, ¥ co, KEFARE,C, MY =
BRI THEBR AT C HYTH SEERSHSAREERMENEE ;08 ¢, MY RERABEE &R, A
HMAHE MESH C, MY E T EHATE, Co, & ¢, MY ¢, MM AFEWEMEL 8 WABEE
S5HHBEAE—ES, BT C, HPH c BT EMEALMERAL S, rtAHLEFH Co, IMERAR KR
1 CO, HFEH 70% , Y RE CO, WE KM, HEPH CO, REBSHZHELRARFXA 0.7 MELH:C E
P CEEEHEEHRYP, WEEHETRECE, M co, RS/ REMH, MAR Co, WEBZF AR
AEE AT, B, P TF RS CO, #EK¥ R b2 A Y HUER, TR Co, WEMEEXN C,
PRI IR BB K,

C,HYBEARBMRSIEAMR AKELXRKEGTE, BHAEE) WHAHE L. BFERXTC
R G CO, YR Z B X R BT S MORR T ER ™, e AT Bk ( Nerium) S M BT RENR, &
CO, YRIEF B I, MM F C, AP A RE H BRI, C, MR R N BoR R FER ALY AR,
WiRh C, YA A S E AR CO, WRE A BT MM, XRHA C MY R B ER P E R, B TR

T IS
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LBHFRM C, HYRARA EFE&EEHARNE, C AW RET BT UREHE—SM T,

ETARINER C, HYMBER, XTRESHEFTFNERULMBEI Co, MEHH 14 %, Ferrs Xt
Lolium perenne MBI R X B : AR E T N EMHEY % CO, ¥R TR BN A W), 78 4 K RE B, 1 40 MR )
EKE CO, EFBEEMRX MALRKEEEYN HARKREGHEX" . §FAHRFTERKASLED S
R ERG, KA KIER, AWE Cco, KEHAAM , M EEERFHAEEMMBE. X TIR ¢, &
MAMIEEH ¢, HYNEMEER, TR SHYWAELN Co, WERMAIERH X, HRHARATETHRI COo,
A5 % L RS AT B R AN BRI T RA I N, AR co, R R T RE 5 IE SR
C, YRR, B FEN CO, KEARMARWAE ., B TFREFRED, XTHEAMBRAILEMN A EE,
(GRS 2

W% E IR TE IR T B B, R )R R R A AT B AR AR R R B . A AE K PR [R) I B A W %
BEIHE WA R FEK ., W C, MY A BE R E A &R, RN IR E R R EH
IE B3, TS N A 8 FRREEM X, MEBERXAEL, XA A RENRRE M EE A/
PETRTES N, YIREME —E RN, AW LS K A M LART R IR &Y w8 AR AL, B SR R R 5
Mo W C, MR B R R 4R g 4 4 4R BE X T B A R O D) 3R AR

Huang 2 A$5 H :C, MWK Y R T 2R TEW A MR E EI%E 8 TIR%E T RS Co, MR M= .
AWK DR, PR C, MYTEIRE TR R, T CO, W M Mot R E B/, X5 Huang BY TR A —
B
3.2 HEHEEXEY R SRR R

11 R B o B R IE S O, ¥R B RVELE T B I R DR AR, X R T SR E RRE
FIFAAG X4, AT REIE S B RN R — HE R X, FMEYHARNE ARZES M A A R ERA
B R R R I TRTE — E R R FEBM B B AR BN R B B A AR AL A Lo A [ o B AT
B, BRTHRAEA L RAR MK MR FEMA, KeMYHRMTF EERERA R — MK, XM E
BN —TRE RS T A SR E A o, RIBE MWL, 7E ARG, EaEs e T A
21 AR A AR RN 0 TR B A AR A, T SE T RS A R A X 3 SR AR TE IR BE R B AN A R B B 3 B R L
B T AR LR Rl — 1B T A R AR 1A X AR 3L 5 28 00 25 57 S ) T A i A VL BE 90 BB A R0
3.3 HIPX CO, Mk BEFIIR FE % 278 1k ) Wi 1L

7 S0 A 47 ) I 0 4 F 5 3 RE RS B L CO, YR BE B B RIE B B 2 SR AR MR AR C (WK R A BB BE X
B AR RN, LD =0 i M R E RS CO, WRBE TR A RS ) (F 3) , 3 AT B 5 A8 4 AE 7R W) A6 1 3 B P o
BPHRRE X, MK RBARKE CO, AT @ AR E T, H ol f# 35 E o] 88 < 77 £ & ML A%,
T RS EENRERM co, R EERE ., B, EH — LAY M H TR E B R COo,
BEARBBREHA N MEFRDHBEE, AL FEREREAR(ER2), X, MY R £ R X RE CO, ¥
JBE R4 e O, SR AN R R A ) DA o P e TR R R G AR B B TE R T e i &S
oL R B

YRR E XS CO, YREEF R ML, IRT 2 BERRE T CO, MEKY (M4 CO, iR BEKF FK
BEAEaT gk s BB HRRET K Co, B KBIMEZHHN, Y- R EZEKNEHRER TH L
9 CO, ¥R E I F YR WA LA AT BE R MERG T . AEHIRT CO, YRIE MRS M B E B B EM X AR
BEBNEREA D EEEME MR EAFRNREN, M TERHEMERRER, (MBS Cco, #E K
FIRAMERMNASRAEFEBRANREFEL, LG HEROEE, BRAHRMRIASTN co, WEHKE
FREBEMNXR BEZITHERLERN,
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22 EWHHFE BIZEEBBENER + CO, AR—THMERTRDRE (o &), BB ﬁ.)&!ﬂx'ﬁﬂm i)
Table 2 Slope, intercept and R value in unitary linear regression equation of different leaf part’s thickness with the increase of temperature and
temperature + CO; of each species

W E {8 /& Temperature B HE + CO, Temperature + CO,
Species a b R a b R
LR LM Acer rubrum - PPT -0.03 12.11 -0.11 0.18 11.88 0.30
SPT 0.08 8.68 0.33 0.16 9.71 0.30
TLT 0.20 24.23 0.61 0.29 25.66 0.25
K#E Betula papyrifera PPT 0.27 8.93 0.76" 0.33 8.85 0.97"*"
SPT 0.24 10.49 0.56 0.58 9.58 0.94""
TLT 0.40 27.26 0.55 0.90 25.82 0.98° " * ;
£LHE Quercus rubra PPT 0.81 14.15 0.86" 0.51 15.98 0.49
SPT 0.01 13.93 0.01 0.55 12.89 0.58
TLT 0.85 34.04 0.73 1.33 33.87 0.63 i
PPT — — — 1.29 24.72 0.72¢ :
ETWBI S Chamgecrista fasciculate SPT — — —_— 0.45 13.69 0.68" ;
TLT -~ - — 1.86 52.13 0.65
REHH Medicago lupulina TLT -1.16 38.64 ~0.741 ~1.34 41.34 -0.96"" i
PPT 0.17 36.42 0.20 -0.57 41.77 -0.73"
XWMBE Ambrosia aremisiifolia SPT -0.23 29.99 -0.12 -0.59 31.65 - 0.68" :
TLT - 0.60 91.95 -0.17 - 1.51 100.74 -0.76'
PPT — — — -0.48 23.19 -0.86"
PR Abution theophrasti SPT - - - -0.38 15.65 -0.75"
TLT — — - -0.89 54,89 -0.62
R ME Polygonum pensylvancium TLT — — — 0.15 29.36 6.77" {
PR Setaria faberii LT — - — -0.83 4.12 -0.82"
R Setaria italica TLT 0.65 21,73 0.80°" -0.39 26.11 -0.66 §

tp<0.1, * p<0.05, * * p<0.01, *» * * p<0,001;PPT: WAL EF Palisade parenchyma thickness , SPT : 45 41 41 J& BE Spongy parenchyma
thickness, TLT: Pt 5 &\ /& BE Total leaf thickness, — M H AR EEE MARN T, F— TA MR V345 4% 3 Represent that leaf part’s thickness exhibit

curve change, so don’t have each value of unitary linear regression i

#3 FEREM CO, AT 11 5% MM E i
Table 3 Leaf anatomical characteristics of 11 species under different temperature and CO,
4t North i South
RIBE 2737 27.78  28.19 28.24  28.29 28.72 29.14 27.41 28.01 28.60 28.76 28.92  29.32  29.73
CO, B 379 370 370 370 370 370 370 370 440 510 580 650 720 800
PPT 11.74 12.28 12,18 11.54 12.5  12.64 11.14 12,12 11.32 14.13  11.65 12.00 1471 1228
RM SPT 8.89 842 933 929 822 953 924 971  9.49  11.67 9.9 926 12.27 10.18

TLT 24.47 24,29 25.12 24.62 25.73 26.28  24.84 25.86  24.01 29.54  25.47 25.15 30.98 26.15
PPT 9.47 9.09 9.24 10.46 10.61 11.14 10.21 9.15 9.40 10.17 9.96 10.34 10.87 11.17 §
GB SPT 11.79  9.68 10.75 12.12 11.58 12,13 12.14 9.60 10.83 11.42 12.72 12.55 12.98 13.21 >
TLT 29.06  26.39  27.08 30.28 29.47 30.58 29.23 26.20  27.80 28.81 29.96  30.12 31.14  31.95 ‘
PPT 16.43 14.23 15.63 17.86 19.05 18.68 19.91 18.10 14,78 16.72 20.16 19.15 16.2 21.13
RO SPT 14.61 13.95 12.29 14.74 14,25 13.53 14.29 11.66 14.55 14.09 18.00 16.77 14.8 15.71
TLT 36.97 34.16 34.04 38.53 39.76  38.38  40.19 34.94  34.52  36.61 45.52 41,93 36.65 44.16

PPT 25.94 28,94 28.67 28.05 30.19 29.47 26.59 29.09 24.2 26.31 29.73 33.00 35.64 31.30
Cham SPT 13.64 15.21 16.73 16.12 16.33 16.61 14.35 15.50 13.69 13.73 15.24 16.43 17.56 16.19
TLT 42.09  53.21 54.53 59.80 62.12 48,52 56.19 60.53 53.53 56.06 61.20 65.45 69.87 63.82

Trif TLT 35.38 36.18 36.28 36.41 36.15 36.04 36.15 34.90 35.90 36.79 36.54 35.75 35.64 35.18
Med TLT 41.41 34.47 32.31 32.69 32.56 33.08 31.41 39.61 37.82 37.82 37.43 35.13 32.31 31.67
PPT 41.37 32.14 35.81 35.99 38.97 36.15 39.19 41.79 40.13 39.66 41.02 37.36 37.43 39.06
Ambr SPT 33.59 25.55 28.63 27.61 30.77 28.67 28.66 32.39 28.71 30.60 29.23 28.57 26.27 29.14
TLT 100.7 83.33 90.42 77.43 95.72 91.14 88.12 101.8 95.59 96.41 96.49 88.97 89.35 94.36
PPT 21.72 18.89 20.88 19.73 19.59 21.59 22.27 22.8 21.17 23.05 20.39 21.84 20.63 19.12
Abut SPT 14.64 12.31 14.54 13.44 13.10 13.88 16.51 15.81 14.10 15.39 13.01 13.73 13.81 12.98 g
TLT 54.04 46.80 50.69 39.25 47.96 47.72 47.61 55.12 51.96 54,48 46.55 51.88 51.00 48.30
Poly TLT 30.64 30.51 30.38 30.51 30.38 30.38 30.64 29.36 29.49 29.87 30.13 30.51 30.26 30.00
S.fab TLT 22.21 23.35 19.09 21.22 23.81 27.11 30.51 22.15 24.19 22.25 20.12 19.72 17.57 19.69
Si TLT 22.40 22.42 24.13 24.00 26.40 25.11 25.96 25.98 25.85 24 .94 22.59 24.43 24.86 23.17
[EH BB Original temperature( °C ) ; CO, # & CO, conceniration unit(pmol/mol) s RM : 2 W £T 8%, Acer rubrum , GB: K ¥ Betula papyrifera , RO : 2L B Quercus
rubra ,Cham: XIS #8 & Chamaecrista fasciculate , Trif €0 S0 Trifolium pretense . Med : K 0 B 7§ Medicago lupulina , Ambr: %M R Ambrosia aremisiifolia ,
Abuv: HBR Abutilon theophrasti ,Poly: B M 3 Polygonum pensylvancium , S, fab: Tk BB & Setaria faberii, Si: B Setaria italica ; PPT: 8 12 80 41 & B Palisade
parenchyma thickness, SPT : ¥ £ 41 4 SR ¥ Spongy parenchyma thickness, TLT: 85 B B Total leaf thickness; 3 #3048 ¥ 8 5 ¥ 8 All data in table
are average of samples
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