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Responses of plant stomata to elevated CO2 and temperature: observations from

10 plant species grown in temperature and CO2 gradients
ZUO Wen-Yun, HE Jin-Sheng , HAN Mei, JI Chen-Jun, Dan F-B- Flynn, FANG Jing-Yun  (Department

of Ecologys College of Environmental Sciences: and Key Laboratory for Earth Surface Process of Ministry of Education, Peking University»
Beijing 100871, China) - Acta Ecologica Sinica, 2005,25(3) .565~574.

Abstract: Many studies have reported that increases in atmospheric COz concentration ([COz]) lead to decreases in plant
stomatal density (SD) and stomatal index (SI)- These correlations have become key proxies for the estimation of
paleoatmospheric [COz]- However, [COz] is not the only environmental factor affecting SD and SI- In this study: we
conducted an experiment with controlled temperature and [COz ] gradients to examine the correlation between stomatal
characters and both elevated [COz] and temperature- The materials used in our study were obtained from seven herbaceous
species commonly found in oldfields of the North American Midwest: including legume, non-legume Cs and Ct plants, as well
as three deciduous tree species from eastern North America- The results showed that SD was more sensitive to [COz] changes
than SI for all species studied- SD showed either positives; negative or no correlation with [CO2], whereas the ST showed
either a positive or no correlation- In the temperature gradient however, SD responded with less sensitivity than SI- SI
showed either positive, negative or no correlation with temperature; whereas the SD showed positive or no correlation-

Additionally, correlations between ECD and temperature and between APL and temperature differed.- Thus, in addition to
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[COz ], air temperature also affects plant SD, SI, ECD and APL- We suggest that; when reconstructing historical
atmospheric [CO:2] via analysis of stomatal characteristics; not only must the correlation between [CO2 ] and stomatal
parameters be examined, but the effect of temperature on the correlation should be considered as well-

Key words:COz gradient; temperature gradient; epidermal cell density; stomatal density; stomatal aperture length: stomatal

index
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HYIXT CO2 WHE( [CO2 1) Fhn A RN AL B AE A R R A 25 A0 0 ™), b e B AE TS A i) 254y b py e 2s ™) g 50 48
BT A 27 2 B M AL AT A [CO2 I 2L P2 A WP, IIRIHER , [CO2 TS AU R A 1 45 M, e ) 2 i L
PER I, — HREYFHERNEZ "), Woodward BITFBIVE TAE, B UGEIILE K I 18] R E 1 ( 200a) B FRASHIM® IR0 525
2RO IER AT LA T A ZIE BB R B9 [CO2 IR E i R R, FE BLX R [CO2 1F1“ L% B2 ( Stomatal Density, SD) Y ffH 5%
Z, a8 SD AR FLIEEL( Stomatal Index . ST) JCHEM T 7 St HA KA [CO2 AR AW T RE

M PU L2 5 (S 400 000 a) RASk, Dk e T P st B R [Co2 ] BZEABE M AR T X T 5 DU 22 S 1, A7 22 At i
M E KA [CO2 T, A A E ey B B U2 B R A 500 000257, i, 33t SD K ST AI[CO2 THY 3¢ F Sk HEN
AL A5 R 6 2 1 1 5 1 S0 A KR C 02 1B 25 B B8 B ol e iy e 2 — [ 1

SR, A A B R — 7 IR A v B TR B 5B, RS KB R W sp BE[co: I s m et " ) B g
WM SD BE[CO: IHEmi ™ ), sk [cox 1Fh@xt SD Fo B Freehy it ™), X TR S S BTSN SD A1 ST
HlCo: JZ MWK R, ZRETFA[CO2 KT BIAE[CO2 JKFFI[CO2 TN HE N % 55— [Co2] KV, BT SD ST
Xt [CO2 18 R R AELAERY, H HL 24 5256 BT 69 [CO2 17T 350 Hmol/mol B, ST RIS AGURT) | AR B4 s%0 1A
[CO:1185If SD A1 ST 5[CO:2 12 MR RN BEFAER RiRZE, FIELL[CO JRR R "REIE "B AR SERIFE SD A1 ST 5[CO:2 ]2 [Alf
S Z B AR L,

BB T [CO2 1Ah, RFL T H A IR BN T AR S, ane HRE KAy B BRBEIR REC 4 . W ARASTE BT S SD 5
ST &, B 725t T AZKIE S5 A [COo2 TR B s ma b, Fofh 4 Bk AR AR AL N L QiR th AT RE 5 [Co2 JE B e /R A,
[l B WAL A A 20 SD 2K ST BT REZ BB [CO2 JLASMY FoAth 3R 5T 8 3 RE A2 IR sl gl . IR X A3 EXT SD 1 ST
i Z 5 m A 2 b, 2 At [Co2 12 m B KAy R 2R SRR IRE TR e AR & il (Coz 1A 1R/, X FF5E S
ST XF[COz JHA MmN & 22 R BB

T AZIE S B R R, e Bk IE 2 E N ERTRTRA SR, Bk fl 1PCC Ak @R, 4Bk FE ok
20 thp BT HRE T 729 0.6C, 3 2100 48, BR-P-HR AR 1 g 1. 4~4. 9C P 35 pe 31 4 BR3G FBI R T v 64 AN F- g
P, B 3L T B W B VR A, ) A 2 o e v 2 5t DXL P v W T L [ A 1 350 3t X, P49 3 B I T
A FTRART ), BRE S — IR A R B, SRR, 2R [CO2 JRTETH i, 7E1E 2204 250a ], [CO2 1 B4 M 280
Hnol/mol Ft & F H BT # 370 Hnol/mol, #F I F) 2100 ££ XK [CO2] E 2 F & F 540 Hnol/mol. I K J& 1] & 970
Hnol/mol F°1, R HHIF 25 [ C 02 DRI FE A 4t [ V6 FH A R4 A< LR P R B 23 T8 1 S i S B2

AR B A2 B B TR AR E RS E BRI " ( Temperature Gradient Tunnel, TGT) F1[COz ]+ 15 & B & " pEE "
([CO:] +Temperature Gradient Tunnel, CTGT) , ¥ MM KA FREE N 1, SCBU IR A9 /6 AR + [COo2 IR F Hr A 1E
Al 43 B9 B T AL P TR A 32 5 A8 AL Xt S TR A0 P B S 0 ST 43 A [ QO 1538 B8 3 2 A0 A0 IS A I A/ A 3 RT3 ok 4 25 A
H R CO2 WREX AR TR SLE 0, AT TSI SD A1 ST 5[0z JAKIBER IR, RMUATLAY SD F1 ST {EHN
A B s T s B[ C o2 AR E A S5, SR aT LA AR SR [CO2 14E 380~800 Mnol/mol Z [AEAT — MK JE T,
JITRF A4 0 AN [ S 718 52
l BHME5HE
L1 sesebbk)

A SR A PR IE RS, —2K R L AE AR R, L3S 3 AN ThAR AL, BIE G AL ¢ MY (o R G R AL T AR,
Py S P b X FE M A B RIS ) KRR TR

ARAR B, L5 3 AT, B N1ER I 3 1 4R b X 95 T R AR R g AR Rl 2 1)

T2 S0 A A7 U TR A2 5 [ S0 MR 00 A 2 A el PPN L AT TR T B0 S B B BE B (T emperature. Gradient Tunnel, TGT) 1
[CO]TiRJERBE"BEIE"([CO2] T Temperature Gradient Tunnel, CTGT) , BiA"EE "R RE% B L EFEERNEOL
B KG VB SR WS —, BRI RN TER R R RMZ 20, B TATFRAN LKL Rl ANOVA 54rRH, TGT
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Table I The species in the research and their functional group and growth habit

YIFh Species IifieZ Functional Group A4 3JPE Growth habit

TIRK A butilon theop hrasti C3 AERAEARMEY) Forb
FIMKEE A mbrosia artemisiif olia C3 JERA AN Forb
BN Polygonum p ensylvancium Cs3 IERAREARMEY) Forb
KM & Chamaecrista f asciculate C3, ZFl Legume FERAFFEARAY) Forb
KIEETE Medicago lup ulina C3, EE Legume JERA LAY Forb
IR Setaria f aberii Ct RAFHEY Grass

3 Setaria italica Cu RAFHEY) Grass
ZI8k Quercus rubra C3, R4 Tree ¥ K Deciduous
L SELIM A cer rubrum C3, R Tree & FF R Deciduous
JKHE Betula papyrifera C3, KA Tree £ FF K Deciduous

TGT 1 CTGT ARARAETE L i > AR 4 S0 L b, F AR " e 17 ARARHERURS ( B4R 3.5 om) ROSNAE RERE T AL, 1
P sh ey I LG HR IR 2 "I E K 30 m, SE L S m, B 2 m, AN T AKX BAXK 4 m, TGT M CTGT B9 REIE "4 —
S TR 53— Vi R AR R FE A [C 02 ] B Sl 9 e 0 48 U o8 B 0 v 1 2 ROl B E PR E 2~ 4 m /s, 1 T ROKFRY
FRGT, “BEIE " PN A SRR A S E B ST TR AR IR R A R IR 4.2C, &R PHREME 2.0C), KT
Ve R EI R, CTGT "RE " X 2 [A%EAC CO2 TEANRSE, B © MK 2m ZAMBRKE EZF H2 0.64 em B PVC
1 REE R BERY. CO2 » U B 302 ) S Al L TR SRR T R dec a4 X AR KB 4 [CO2 1KY, FFBE R BE B I [ C o2 1B 4%
BN IR R, BEX A RAI[CO2 JTHZSM CO2 AT (Infra-red gas analyzer, Li-840, Li-Cor, Lincoln, NE, USA) £ 10min
B 1 OTF A ShORAFEE, PR P2 [CO2 IBBEE . 7 A X [CO2 JINELA 4 370 Mnol/mol # MNE) i T B AWK EKF L fE 21
800 Hnol/mol, X[ JEZEHA 70 Hnol/mol, X 1.3 m = ALY TR K Sem A 1338 15 % I A R (45 10 min 0 1
K) FHEZE R H BI#AF7E Data Log ',

TGT A CTGT 1 2001 E K, WlizfT VALV, T 2002 45 5 H 20 HAER A i T BB M Xy b, P s
JEH 730 R /m”(HFHE 13- 7 em”) o WIARIFhFAELRZRUG, B& BB FE[CO AR A TREN, REHR
F TGT MCTCT MK, AL AARYEA KRN 7 A0, X e i g7 U, & XL 5 MR, AR
R R W 2B RS RGBT I A U o BT SEBR AR TR0 h T RS CRAFE S p (5 B rh iy [l [, JF 1 2002 42 9 A
~2003 4 6 AIEJLRRAE A5 A MY A A5 S B E AT 0 AN &,

1.2 5286053

oA R R B AN R A REAE, R HR U [RS8 7 i o AEASHF T R B 3 TPy ik

(1) AR AIE B AW G A RO R FE0L) B T2 1X Lom® By /N, FH AR TR A4 VO SR A 5 ( T SRR M A oV
EKERBEL 12 9) R4 12 h, S5, TITHHIKAL 8% e 3R 5 B H R T g i b, M RE TR 5 ik
B o FABURTE 73 R BE N 0.5 % B T LIS MR M 1~ 2min e, PR HHIEL( Og MR +30m1 Z& /K + 35m1 Hith +0. 5 £ HR)
A . X Betula alleghaniensis .Chamaecrista f asciculata Ploy gonum pensylvancium Medicago lup ulina K % T71% .,

(2) B&BRYE B AU S I TE M B AR AL B R4 1X L em” BN R A HLVRE S 10% SRR ISR L 2 15h
HIG58F . X Quercus rubra Setaria f aberii Setariaitalica KT,

(3) BBk Bick) T TR M RIS 2 0k — 2 E R4 i, 78 2T ( 29 1~ 2h) 158 B R A U 4 H il Ep
WWETEI A L B B MKE R, X Acer rubrum A mbrosia artemistif olia (A butilon theop hrasti KA Z A, ST
Ambrosia artemisiif olia A butilon theop hrasti, 56 T F i 2% £ £, FEEIL,

A R T Motic BO AU &% Motic B RUSUIR 2 Gl BT BEOAH( O AEEOY 40 £ 5 R 3R BE S M REF AT iCHom
&, WMFEIRA ECD, ST, APL F1SD , fy T 5 35 M2 10 19 2 B2 B MU BUE 2 1 Bk 20X LE B g 4 SURE > MR T 2 B4
Abutilon theophrasti Ambrosia artemisiif olia (A cer rubrum 3 I K2 40 M 56 B AN HIE M A, 17 ORIESE SR Ewf, L ECD 1
ST BRI A HATIE LG DT RIAR 7 FOREY RS G AW (2 ZRMEY) (G 1Y), DL AP FIARAAE Y D REAL. AT
HA - RE, T2, AUTFRR BT AIE, BRI iz T, BRI R E Xy
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ECD  HEASWUEF B AR R B AN A A A A /mm”) - AN TFLER A0 OR LA (R A AL ARAY B T 40) .

SD AR AL A AL BB A /mm’) o AL G MR A S BT R LI

ST AN B AR R B A ASFL AR B0 B DA Y T AR b 3R B AN % H L B ST=SD/ECD

APL  SILHPIAN BB DAL & AR K BE( M) o AR P T <AL FHIE,
1.3 Hdmabes

XHF SD FAPL, BTINEEETE A 10 FiAE ) X 2 AN BEE " X 7 53 [X X5 AMFE L X5 ML AR FERE , XE T ECD AsT,
Wy T ASIFIE A SRR, X SD M ECD B AGBARIEAT T X B0 4%, 17 ST R0 A PL WA RAG BRI T 4E i 0 i, H%
Wy Fh BEE " XAE SN T SAS HE GLM AEERUEAT ANOVA AAE ), #RHFR  [CO2 1R A VR, DA B AT 1)
WA EVERZ X ECD. ST, APL 1 SD BAF WA, W BRI [CO2 1 VE FZ B35, TR 43k — 25 3 i [0 )3 40 A A 36
VEFRGENE, X TH B EZMEE T, I Scheffépost hoc %34T 2 H L, A0 [CO2 12 MILAER 380 Hnol/mol F| 800
Mmol/mol AYIELERR S, [N BT — B B AU MR I B R B VE 2 COz AbFRAYZE KB, I ANOVA K44 co: WAEA, SFTEMRAY
CO: TEF R AT EE, R A2 2 COx MITEARIELERI B, RUL, X TFARERT COz B WA B35 B SFLAFES ECD  BLR B4 3L
£ SD F1S1, [ COz YE M %% Enhancement Ratio, ER) Fit—04r CO2: MVEM, ER Rk N .

ERsp=SDg/ SDa
ERsi=SI¢/ S

AL ERsp 2 COz X T SD fEHZEL SDe A1 SDa 70531 9 [CO2 I3 MABAE[CO2 ] 1500 T B — XA F AR 50T A 1)
B9 SD BIFIME ERsi 2 CO2 XHF ST AIPE I ZREL STe R STy 435020 [CO2 I MAILAE [CO2 MEBL B — X FEFPAE Y B0 1
YR ST 8973918,
2 %R
2.1 OR[E Yy Fh )AL Je 3 B 40 A 5 13 e IR AN [ CO2 T3 A R

ANOVA 73H1( 3% 2) R, WAXF ECD, ST APL F1SD RIfE A2 B ER, MREMNIERREE, [Co: 1A/ER EEZ
ECD FIAPL, WNHFh MREA[CO: I EAEHRE, YRR ECD, ST FIAPL Xt[CO2 )R N A 8% 2 7 (WFh X BiH) |
M SD M [COo: IR EARE BEER, WHEISILEEK ECD SHRER RN ABA—FE, HApXt ST R A PL AR B FhlE 2 57
BEWFXX) . [CO: VRIRLE 2 810 AH BAE S SILERE ) ECD 3R B REE X X)) ,
2 REAMEEECD)  STIEH S SAKE PL) MSILBE SD) TEREAH BBl R AR XA, BRI E AR
HAEMTER
Table 2 F values resulting from ANOVA on ECD ( Epidermal Cell Density) s SI ( Stomatal Index) APL ( Stomatal Aperture Length), SD

( Stomatal Density) - Main factors are species, tunnel. zone and their interactions

DF1 ECD SI DF> APL SD

YIFh Species

WIFl Species 6 715.2% %~ 87.94% %~ 9 660.39% %~ 335.54% %%

%3 Tunnel 1 29.42% % 2.71 1 3.55° 0.06

X Zone 6 1.28 0.33 6 0.64 0.92

YiFh X j%iB Species X Tunnel 6 26.83% % * 9.8% 9 7.15% %% 1.26

Y)F X X Species X Zone 36 1.04 1.36° 54 2.11% %% 0.91

%38 X X Tunnel X Zone 6 1.74 0.41 6 1.24 1.59
IJfiE Functional groups

IHE% Functional Group ( FG) 1 143.89% * * 69.17% %~ 1 168.36 352.27% %%

%38 Tunnel 1 1.49 0.09 1 0.09 0.02

X Zone 6 0.06 0.26 6 0.65 0.1

e X B 3E FG X Tunnel 1 0.95 4.35* 1 1.69 0.4

e X X FG X Zone 6 0.16 0.56 6 1.07 0.12

%38 X X Tunnel X Zone 6 0.44 0.33 6 0.13 0.61

Tp<0.1, %5 <0.05, % x5 <0.01, * % x p<0.00L;pF12y ECD 1 SI A+ E i, DF2 J9 APL R SD 47+ B ¥ DF1is
the freedom in ECD and SI analysis- DF2 is the freedom in A PL and SD analysis

F3IMLAEH ECD.SIAPL A SD AEY P2 5 PR [CO 0 B TR A [F 30 , 547 Scheffé post hoe Z B (AT
{13, 45 RBAFEARSCH I ) R, Wi ECD, SD M APL Z2RB%, KAMME ECD ¥R T EAMEY):SD R
Ambrosia artemisiif olia F1 Quercus rubra Polygonum p ensylvancium 1 Setaria italica Z A H BEER, HRMWERDE, &
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10 MY APL A Abutilon theop hrasti 1 A mbrosia artemisiif olia .Chamaecrista f asciculate A1 Quercus rubra Z A& A &
ExRF HRWYERTE SI W ANOVA SHRIYFEZER B2, (AP 2 EERPALSREY R ZE A BE, RAA
FEAEYIH) ST MXTTF ECD, AP F1SD R NFaE (£ 3) .

G TR ECD SEE, [CO: 1B IN{E ECD ¥ fy 2632 £ 136.7SE ik 4> 3] 2383 £ 100.7SE, H 2 7 B #F
(p<0.001), 77 APL WM T#4fY 14.120. 225 Jk/03) 13.9+0. 215, 5 — & 2 F( Marginal significant,p <0.1) , Bk T4
P, BATX [CO 13 INA R B AR, 4 Quercus rubras [CO2 13 INME ECD BE /N, SD WHBEER, ST BEWIN, APL
B 3 25 MHAR Y 09 A BT ASIE ABX [COoz JM RV ZE R A B3 (K 3) .

®3 FEEHESASERREAMZEECD)

Table 3 The stomatal characteristics and ECD in different species( 0~100cm)

YT Species [COz] (NOE/ZDmZ) SE <N(jﬁm2> SE SI SE (Aif) SE
Quercus rubra A 7138, 186.89 1164, 41.25 0.164} 0.0044 14.31, 0.167
E 5323} 207.42 11554 44.49 0.224, 0.0076 13.93, 0.191
Betula papyrifera A 2885, 88.91 635a 18.22 0.2234 0.0042 21.18,4 0.227
E 2828, 96.42 6654 22.03 0.238, 0.0046 20. 484 0.257
A cer rubrum A N/A™ N/A® 985a 37.00 N/A N/A™ 8.724 0.122
E N/A" N/A 1084, 43.49 N/A N/A " 8.32, 0.112
A butilon theop hrasti A N/A™® N/A” 9214 15.29 N/A” N/A™ 10.234 0.093
E N/A™ N/A”™ 8914 17.01 N/A™ N/A”® 11.454 0.119
Ambrosia artemisiif olia A N/A™ N/A 11164 28.87 N/A” N/A™ 11.524 0.169
E N/A™ N/A” 11264 26.63 N/A” N/A™ 10. 304 0.205
C"“{”“e“’is‘“ A 2403, 59.45 5324 13.77 0.223,4 0.0049 14.114 0.197
Jasciculate E 2315, 73.48 5264 14.80 0.229, 0.0049 13.86, 0.269
Medicago lup ulina A 2046, 83.63 6244 18.28 0.313, 0.0086 12.03, 0.351
E 20984 72.00 601a 15.86 0.2934 0.0075 11.72, 0.197
P"Zyg""””{ A 1691, 40.42 163, 15.57 0.2744 0.0051 15.234 0.242
pensylvancium E 17214 51.66 460, 17.62 0.2674 0.0047 14. 464 0.189
Setaria f aberii A 954, 26.14 270, 9.13 0.285, 0.0068 18.62, 0.349
E 896, 12.21 249, 5.86 0.2774 0.0050 18.834 0.268
Setaria italica A 1446, 27.91 424, 10.99 0.2965 0.0057 15.88, 0.298
E 1415, 23.38 4014 9.08 0.287a 0.0076 16.804 0.285

N/A "  To¥dE Data not available; A FLAERY Ambient:E  JHE M Elevated: FIHHEE A A F AR IR E "REE"M[CO2 | "Rl "2 7 5
A different letter followed the mean of each species indicate the difference between TGT and CT GT is significant at p <0.05 level by Scheffép ost

hoc test

WETATE, B FASCH[CO2 1B ELH AR, WA ANOVA K9 co2 B A, AT RE S A AEMRAE co2 YR AT
fiE, WIEE— 04 7 COz XT SD F1 ST BTER REERso M ERsi( 8 1) , 254 10 M FheE  ERspE [CO2 JHE A0 8 fin 1&]
La) , 7 MFORE ERs ABUR(E 1)  BAIFRE, A RYFIE ERspBE[CO2 18 M AR (K 1b, le, 1d, le), Hidp 344
Pl ERspBE[CO2 134N R IEARSS, 2 NMFF ERsp WE[CO2 1IN 2 AR, HAWFHREARE, RE — W HH ERs
[CO I B IEA S, HAWFAHICHEAN R, AT W F[CO2 B0, BT KRG SD th ST R 15U,

PR SI(p <O. Ly FIAPL(p <O.05XREMRNE —EHBEEF (K2 WREZHBNAEYR ST RNVAR, FHIE , f
A, g BIELME IR B, 41 Betula p apyrif era B ST BEWR 3G M RARE &, A TG B2 0 (B 2a, 2b, 2Ze, 2d) [
e, ANRFAPL XREN RN BASE(E 2e, 2f, 2g, 2h), REWFHARENMHEER T X X) £ ECD F1SD EEAR
B3, (BHYFE ECD 1 SD XHEFER Y BR A EZE (K 3) . UEIH ECD A1 .SD xR EEHE A R VSRR — 5/, k(R
SIARBER RN A —EEF, T SD XRENRNALE, 77 WX R, Frit e 1t SD RV HUK.

2.2 REHEER Y XHEEM[CO2 ]/ R Y

R PR Cs AT Co THARRAL R 43 TR 25 I8 D) R AL A Bl i 22 57 1T ARG Cs A o A IR EE AN [ C o2 13N IR B,
ANOVA /W& K 2), #H A ST X A9 IR s WP R0 Co AEWITE ECD . ST M1 SD FHIZER B, BAXMERZH T4
BRI S R A ZEDRERY  [CO2 ] R EE AR E AT AH BLAE I 7 1 ThREZYFI [CO2 )2 1R B A B4R A ( DhREZY X %) Xt ST A1
FRBEN(p<O0.05), BRRMAE[CO I IEE Cs AHMIAY ST B4, e Co AHPIRY ST WA & 4)
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A Quercus V Abutilon <& Ambrosia O Medicago O Setaria
rubra theophrasti artemisiifolia lupulina italica
A Betula V Acer & Polygonum ® Chamaecrista W Setaria
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Fig-1 Ratios of SD and SI enhancement by COz

P A AR S A B i M R A R AR S B, AR SRR AR [CO2 1ME R ERsp M ERsi( EZRAL Y 1) Only
significant (p <0.001) or marginally significant (p <0.1) trend lines were shown- Different dot patterns denote enhancement ratios of
different species, as ERsp and ERsi(dashed at 1) , a- FTAYIF, 22 IEAHE All species, positive correlation ( Rz =0.0545, » =0.0517) ; b.
TR C3 Y Ambrosia artemisiif olia 7 A5% Non-legume Cs plants, A mbrosia artemisiif olia> negative correlation ( Rz =0.5461, p =
0.0577) 5 ¢ RAKEY Betula papyrifera BHAIR, A cer rubrum EIEMK Trees, Betula papyriferas negative correlation ( Rz =0.5648, p
=0.0514), and Acer rubrum, positive correlation (R2 =0.7319, p =0.0141) ;d. ERHHEY Chamaecrista fasciculate T 1EAH Legumes.
Chamaecrista f asciculates positive correlation ( Rz =0.5601, 5 =0.0530) ;e. Cs+ ¥ Setaria faberii EIEASE Ca plants, Setaria f aberii,
positive correlation (Rz =0.5452, p =0.0581) i, i ¥ Fl All species;g- FETR} C3 #EH Non-legume Cs plants; h- KA Trees; i- BF}
WY Medicago lup ulina 2 1EAHSE Legumes, Medicago lup ulina, positive correlation (R2 =0.8614, 5 =0.0026) ;;j. C1 HY) C1 plants
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Fig-2 The relationship between temperature and SI & APL

Pl v U S AR SVl AR B i ) A A R FAH DG B2, AR SRR A R RN A S I E AR HER Z XA, ST 8 n=50,4 PL
#5 n==50) Only significant (p <0.001) or marginally significant (p <0.1) trend lines were shown: Different dot patterns denote different
species (for SI, n=50; mean* 1 standard error; for APL, n from 150 to 500; mean® 1 standard error) ;a- JEE R} C3 4 Non-legume C3
plants;b- RAKEY Quercus rubra E MR Trees, Quercus rubra, negative correlation (Rz =0.5583, p =0.0536) ;c. ERMEY Medicago
lup ulina EIEAX Legumes, Medicago lupulina, positive correlation (R2 =0.6931, 5 =0.0201) ;d. C+ ¥%) Setaria faberii 2 IEME Ca
plants, Setaria faberii, positive correlation (Rz =0.5302, 5 =0.0635) ;e. I TF} C3 1) Poly gonum pensylvancium % 1EA I, A mbrosia
artemisiif olia & HAHE Non-legume C3 plants, Polygonum pensylvancium, positive correlation ( Rz =0.7670, » =0.0098), and Ambrosia
artemisiif olia, negative correlation ( Rz =0.4648, p =0.0916) ;f. KAAHY) Trees:g- ZEHMHEY Legumes:h- Ct H¥ Seraria italica 2 HAHIE

Ct plants, Setaria italica: negative correlation (Rz =0.7389, p =0.0131)
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P o R AR SR A B I W P A R HAR SR B B 2, AN SRR A R (A B N B E AR R Z X ], » =50) Only
significant (p <0.001) or marginally significant (p <0.1) trend lines were shown- Different dot patterns denote different species (n="50;
mean £1 standard error) ;a- IR} C3 #EY Poly gonum p ensylvancium EIEHFE Non-legume C3 plants, Polygonum p ensylvancium, positive
correlation ( Rz =0.4671, 5 =0.0905) ;b. AKAHY, Quercus rubra EIFHFE Trees, Quercus rubra, positive correlation ( Rz =0.6076, p =
0.0388) ;¢ TRMEY Legumes;d- Gt H4) Ci plants;e- IEFE R C3 H Y, A butilon theop hrasti 2 1IE 3 Non-legume C3 plants, A butilon

theop hrasti» positive correlation ( Rz =0.5644, p =0.0516) ;f. KAAEY) Trees:g- ZEHHY) Legumes:h- Cs 404 Cs plants,
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