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Responses of plant stomata to elevated CO, and temperature ;: observations from

10 plant species grown in temperature and CO, gradients
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of Ecology. College of Enuvironmental Sciences. and Key Laboratory for Earth Surface Process of Ministry of Education. Peking University.
Berjing 100871,China). Acta Ecologica Sinica .2005,25(3),565~574.

Abstract: Many studies have reported that increases in atmospheric CO, concentration ([C(O,]) lead to decreases in plant
stomatal density (SD) and s-omatal index (SI). These correlations have become key proxies for the estimation of
palecatmospheric [CO;]. However. [CO,] is not the only environmental factor affecting SD and SI. Tn this study. we
conducted an experiment with controlled temperature and [CO. ] gradients to examine the correlation between stomatal
characters and both elevated [C(),] 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 C, and C, plants, as well
as three deciduous tree species from eastern North America. The results showed that $D was more sensitive to [CO,] changes
than ST for all species studied. SD showed either positive. negative or no correlation with [CO.]. whereas the SI 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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[CO.], air temperature also affects plant SD, SI, ECD and APL. We suggest that. when reconstructing historical
atmospheric [CO.] via analysis of stomatal characteristics, not only must the correlation between [CO.] and stomatal
parameters be examined. but the effect of temperature on the correlation should be considered as well.

Key words:CO), gradient; temperature gradient: epidermal cell density; stomatal density; stomatal aperture length; stomatal

index
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W33 CO, ¥ B ((CO D F+ B R BL Tﬁ%ﬂl&iiﬂiﬁﬁm*%‘ RIS LTk RS0 B4E
M A EZEEEIEY R AT UL [CO M EhrE . MIREHE .[CO, k3t 5 45 KBl B b AL FF
HHEN .~ HEHYFEERNARTZ "7 Woodward #9FF 8144 T . & WAL A 7E & Bt 18] RUBE | (200a) BIARA AR 4 FI S0 46
FREPOEA LU BT ARBES RN LCO, T & R B I B X [CO, 1 UFL % £ (Stomatal Density. SDIB AR X
B {F S E A SD M ILE % (Stomatal Index, ST 1k 5T 75 5 5 81 K S LCO, 109 7E 1k 19 7T BE .

M PO 42 JE B G 400 000 @) AR IKISIE R T Bt BT R R LCO. ] et - SR X FHEEL R AMNTERA b
HERME XL PLCO T A FHA FBH ZEMKEDRRE 500 000a- , Bl 8T SD & ST MILCO, i % 7 A0
REEYIT R EWH R RN KR[COJESRNBENHTEM T EZ— -,

R AR FERAEL —FEMEREEIRE. F— AEFAERREY SDHELCO. ITtE MK BhF
B3 %M SD RELCO. JA Mt 7, R [CO I Mt SD KB % SFEMBI- ", XEELE KA THESMN SD 1 ST
HICOJZ MM KR . EREETHNCO, KF BIRAELCO, KFFLCO, I fE s i E5H —EECO. ] KF. &8TF SD fu S71
F[CO, I R AL MR 3 B 24 525 Br A M9 (CO. )% F 350 pmol;mol B, ST 3 RMB A EHUR->-, B AR o HILA
[CO.J78 2K SD I ST 5[CO, JZ B WX R TTRETFIEM KiRE  ALEL[CO, B E "M E " A RBFR SD M ST 5[CO. JZ@EK
KXEHRBBEFLE,

BB TICO SALX FHMUFER T ORER MAE- K BAD FFREE- %, AR EIERIN SD 5
SIFE BTEZINETFALEBENNSIEIOCOINBER M KM LR ETEAEEZ . MEE. LT S5[CO.IJRMEEM.
FAE AL AMEP AR SD X ST i TREZPRICOJUSMMEMAZEHERIERE RS WEW. BEKFEX SD ST
HWEXERMRRT ETALCOJEAMBEMTRNAE AXLEREAAMNERAEESELLCO I IER . X TR SD
1 ST [CO JMmB FEEZXEEMN,

HTFARBIMERE R - 2RELTEHTHEAELNE LRAAANIBEEL . RIEMIPCCHRERER A LRBHEE
B 20 2 LRVFHEHEFGTAOCEC. H2100F 2R EYBEEHFHE 1.4~4. 90, TR LKAEFBEF BN LS
PE L Bl I8 00 0 B LG R R B b R R b i A M X IR B T O KL T L b it R AN AT A 4 L IX LR KR R T
B ETRERD, AR — i KR EHRRE FH. SHEN.2RLCO I 7 T8 78T % 19 250a @ .[CO.JE £ M 280
umol/mol F+ % 2| B AT 9 370 pmol/mol. 4 M M B 2100 48 X K [CO.] &4 F & Bl 540 pmol/mol, & X 08 fF ] % 970
pmol /mol B, B/ i BF 55 [CO. B E ML RE A SRR EEN R E S L EM.

ABRMHKE BT BITRITHEE L E" (Temperature Gradient Tunnel. TGT) #M[CO. ]+ {5 B 6 B " fx &
([CO.]+ Temperature Gradient Tunnel. CTGT)  FH B ERK MR F. LB EwERMEE -+ [CO, WA F b 7 £
B BT AR LR LR N T & SR X R R R o, T 3 4 [CO, ) 5 B B aE 82 L T o th R E AL i ] 5 i & 4
G EE S CO WEXN AR A ML, AXBFERN SD A ST 5CO U RBEMER . NUALIN SD F1 ST 1EXN
AT BN 2R CO: JEEEMNSH 0] LILA H &K K [CO, JFE 380~ 800 pmol/mol 2Z [ {Ef— MK E T .
BBt v M4 i S [ R R g A
1 XEHMSHZ
1.1 ERHH

AELBHMBAERKE — KR FAEREAHY . UE3ANTIERA. ESH C, Hiy.C, EPMIREY L 7 Nghh.
HEXETHMRFHMMAE RELE, B —LEETF

AR R AE 3 AR ENTEE X E AT X E B R R R R 3k 1),

ZEBRWECIIBEEENFEHREEEAT A BITIRIT R E S E B (Temperature Gradient Tunnel. TGT Y
(COJ+BBEBE"BHE"([CO,]+ Temperature Gradient Tunnel, CTGT), A BEWENRELEFECHERZ O
oK MEFINA— BRERERECHARENENRARMZEW. b FARRMNLRS £8id ANOVA £, TGT
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MR AL R RSN ERYREE B IAN CTCT PRAUEAEERE TICO 5 BH ELUFMERF . &
o [CO ]+ B " fE R E #R 5 CO. BI1ER.
*1 TRAAMEMHEREMERENERSINE

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

W Species If1§E & Functional Group # & 3 % Growth habit

W BE Abutilon theophrast: Cs EREFEEEY Forb
EMBEE Ambrosia artemisii folia Cs EREELEY Forb
BEME Polvgonum pensvivancium Cs EREEEEY Forb
KB G Chamaecrista fasciculate Ci;+ G F Legume EREEEHEY Forb
RBEHE Medwago lupulina Cs+ B} Legume EREEEEY Forb
TMEE Setaria faberii Cy KABHEY Grass

£ Setaria wtalica Cy KEMEY Grass
LIk Quercus rubra Civ A% Tree % M ¥ K Deciduous
JLELAM Acer rubrum Czv A% Tree 7% M 71 K Deciduous
JK# Betula papyrifera Civ AKX Tree 7% 1t 7F K Deciduous

TGT # CTGT #HAAMEAE LER MO T L EABE"E 17 HRHEARER o) HREEERR A
BFEAEHBLAEHEREES, "BEK3O0m. B1L.5m & 2m. 2R TP R . E1MRKLtm, TGT M CTGT M “EE"H—
AR — MR ERERENCO AW PR EMNKR TS - RERH S WEEFERFE 2~41m/s, HTHXKHEN
B CEENASHRSANENNERDERARNEESFE(BRXESTRE L 2C. 2RFHREHE 2.00). HEX
FEGBRESENA. CTCT BE"GRZEER CO, FARK . EEH S VK 2n FAMHRBEEERFIAR 064 cm #) PVC
B [0 BEAE P AL CO. RS R 2h 45 R 2) L@ AT BE 8 L JE AR BE FF 00 B AT B IR $ L 4- (CO, 1K P . 3 Bl 35 BE B8 3 0 [CO, JZE 2
WMEWERSE ., §X 3 HM[CO, IR CO, 47 (¢ (Infra-red gas analyzer,Li-810. Li-Cor. Lincoln. NE. USA)# 10min
WE 1R ASREEIE EEH[COIEE. 7 MK H[COJMI S # 370 pmol /mol M2 HE THSKEKFE 1 FEH
800 wmol/mol . X [H] ¥ [ 2224 79 panol/mol., X 1.3 m & B 4 AUE & Scm ¥R ) 135 8 R AT A E0E B U (48 10 min ] 1
WO FHICE - A 2B F77E Data Log .

TGT # CTGT 7€ 2001 4P, MiEfT 1 FURK T 2002 F 5 A 20 A EAHYH FEHESEAEER M T HE ., FrAE
BEHR 730 BR/m (CEH 13. 7 em®) . RAKNMFELAZERE EEAREMECOJNBRETHEYMALIUREN. REBER
2| TGT MCTCT WBNK , BAMYEED ARG IS KIERN 7 H4 SERBIM TR BRERE S DA, AL
YR YRABREFRHABRBAT . ELXRMEAETEAT TRERFES T AEHPFEE.H T 20028 9 A
~2003F 6 HEIMRREASERZMYESKREH/ITHTAMWE .

1.2 EKRFH

BEAR A EERFMEE HEMERRARMNERTE. EAMRFEEFEH 3 %

(DKEABEHE HHRABEIZOIETHHEERAO TY Ixlem® M/ ABBHNAIABRMRBRKEABRMENSBR
H5KeEMLE R OBEA 120, RE . TEWMKECHETHE T RE BHEBRFETENEH S -, 8 MHIEHR S R
B RAERBESHEER O SUMBLERREE 1~2min P .7 F H M E (Sg BB+ 30ml 248K +35ml HH+0. 5g 7R ER)
H . ¥ Betula alleghaniensis.Chamaecrista fasciculata . Ploygonwm pensylvancium Medicago lupilina F &I .

(B B ARG EHHHEBISADE FA 1x1em B FAREE S HIKE X 104 BB KB WY 15h.
HIEHBE E. ¥ Quercus rubra. Setaria faberii Setariaitalica ¥ FR1Z .

(CDOEBEREENEE) FTHMNTATRAZYDNE -EZAUMNEFMR.ZT2XTE A 1~2h) HE B R T F b
CETEER L BAREEHBMBEF. X Acer rubruom . Ambrosia artemisiifolia . Abutilon theophrasti R Z ., T
Ambrosia artemisiifolia, Abutilon theophrasti GER T E £ FE K E . FRHIC,

BT # & F Motic BS B S X Motic BRIRERAMBHFBHOLABE R 10 5, SR EFEW 5 MO HTITEA
W& . WM IEFR K ECDSIAPL #1 SD. BT o 0 3% 16 0 R 5 £ M8 T £ PR 25 50 2k B T 4 330 20 s B 3R T 3% B 4 e
Abutilon theophrasti. Ambrosia artemisiifolia~ Acer rubrum 3 FHEY KR E AR WA EFEW A THRIESERAER L ECD #
STHERAH#ITH - L WG ®R 7 HEYHEEC AW R TREY.C Y. LR B AR AR YT RER )
BA R RE. FELD  EHFHNAENE R i #1780, BEEHRE R,
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ECD BAABAECHEEFAARN SR /om) AEFSASMETAREEIAROBI IHR.

SD BAREFREHSILEMAB N /mm?) . — LR B R 40 M 2 3R B L FLEE

SI B UBEHERE OSSR ERUMNER EOREEMAEAB B SI=SD/ECD,

APL SABMANBEAEIMABRE SAHKE @m). 8RB AAE LW FEE.
1.3 HiEabE

T SD M APL.FTI B AL 10 B x 2 D BRI " X 7 M43 X x 5 G < 5 MABF M BRE R . Xt T ECD ST,
M 7 MR BB . X T SO M ECD MFE BB HT ISR W ST APL WRIRGBE#TEIT 7. H
YR BRI K AR R S B F L B SAS H A9 GLM BB AT ANOVA 2472 R 9 b [CO, JMIBRE S/E R LA RENTZIE
BHEAERRENS ECD.ST. APLFSD R ZEEW. MRREMCOINENEBREN ot~ LEL B R HERR
ERETLRYE. Xt TA B ER WA E T, H Scheffe post hoc KK 17 £ & L4l . A PLCO, ]2 MBLTE K 380 pmol/mol | 800
pmol/mol BYESLEHE EIIEX—BENFRHEEREFR CO. LB R ANOVA 48 CO, WIEH . & F IR
CO, fFHMATEE  FER R Y CO, MEHRIEREM &, Bk . X FARLLR CO, MR A B F K<L HER ECD, R AR AL
2 SD # SI1.H CO, ff F 2% (Enhancement Ratio,ER) Kt — 4347 CO, MIEH . .ER £k K .

ERs,=8D./ 8D,
ER«=SI./ SI,

AP ERpH CO: X F SDMEMHRER.SD: F1 SD AR ALCO MMM ECO. ] HRTE - KEMEYRIEGHY
M SD WV HMEERGH CO: X F ST MFER ZEST: F1 ST, 43 51RLCO, MMM ECO IBR TE —~ KA YR AH
Y SI MV H1E.
2 &R
2.1 AS[E] ] L 4 T Bl 3R AR B A AHIR R AN LCO, I8 I i K

ANOVA 247k )R, YR A ECD.SILAPLAMSD WHERAEZREN MBENERALTEE.(COIMIEFRETER MR
ECD M APL, W9I# REFLCO,JW M EAERRE W E ECD, SI f APL ¥ [CO IR R BaRA B EER WFh < BEiE).
mSDMCO IR MBMARERELER. PREAFER ECDO X BEN LG A —#, Xt ST M APL &) 55 # 8] 22 7
BE WM XK, [CO. TR EZE MG ERS IR ECD 84 B 3% W BE X KD,
K2 REARERECD . SLEHSH . SAKEAPORNSAEE CDETRYH F4 BE"  "BRE NEEE. URENHEEER
BT A R
Table 2 F values resulting from ANOVA on ECD (Epidermal Cell Density). SI «Stomatal Index), APL (Stomatal Aperture Length), SD

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

DF, ECD SI DF,; APL SD
¥ Species
PP Species 6 715.2% 7" 87.94 9 660.39" "~ 335. 54
B%iE Tunnel 1 29.42° " 2.71 1 3.55 0. 06
X Zone 6 1.28 0. 33 6 0.64 0.92
1 Fh % B8 Species % Tunnel 6 26.83" " 9.8" 9 7.15" " " 1.26
B Fh X Species x Zone 36 1. 04 1. 367 54 2.11° 7" 0.91
B%iE > X Tunnel x Zone 6 1. 74 0. 41 6 1.24 1.59
I HE RS Functional groups
IHEERY Functional Group (FG) 1 143.89* 69,17+ 1 168. 36 352. 27
B% & Tunnel 1 1. 49 0.09 1 0. 09 0.02
X Zone 6 0.06 0.26 6 0. 65 0.1
DHEE RS > B¥if FG > Tunnel 1 0. 95 4.35 1 1. 69 0.4
MEERI X X FG > Zone 6 0.16 0.56 6 1.07 0.12
B i X [X Tunnel x Zone 6 0. 44 0-33 6 0.13 0. 61

T p<C0.1s % p<C0.054 % % p<0.01, * x % P<C0.001:DF g ECD 1 SI 3t mBAE.DF, 3 APL # SD 8 A 8 DF, is
the freedom in ECD and S7 analysis. DF,is the freedom in APL and SD analysis

RIALVE S ECD.SI.APL M SD 7TEMF I B Z R L R [CO, I B N0 AR W . 3 1T Scheffe post hoc ZE & h T
BT S0 G A TE A SR B O UL R ] ECD. SD M APL £S5 2%, AAMBE ECD 5 AT RAMYSD AK
Ambrasia artemisiifolia 1 Quercus rubra.,Polvgonum pensyivancium Fl Setaria italica Z B BB EZELR HAYNEREZE. &
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10 BB . APL B4 Abwtilon theophrasti T Ambrosia urtemisiifolia .Chamaecrista fusciculate ¥ Quercus rubra 28R H &
EFER HEAMERBE:SIM ANOVA RN KRR EREE. B - SHEZERNERVIFRAYHNERTIEE . RUL
FHBE ST ST ECD. AP M1 SD R HEEE 3.

Z& 7 HHEYM ECD XEF.[CO I MEE ECD W F ¥ 2632+ 136.7SE W 2> 5 2383+ 100.7SE. H xR B &
(p<C0.001) .1l APL tH MM 14. 1£0. 225E W/0 E) 13. 9+0. 21SE . — E Z B (Margmal significant, p<0. 1), H{K 3| &G
FAEY . ENLCOPEMA AR, I Quercus rubra JCOJHEME ECD BEFB/N.SDREBEER.SI B EHEM.APL
BAREXER MHAEMGBEBHRNAFAR BIF[COJMRMERFEE R 3).

R3 TRAEPEASAMERREAMOAFE (ECD)

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

ECD SD APL
Species CO: SE R SE S1 SE SE
P¥h Species L ] (No mm?*) (No/mm?*) (pm)
Quercus rubra A 7138a 186. 89 1164a 141.25 0.164b 0. 0044 14. 31a 0.167
E 5323b 207. 42 1155a 44. 49 0.224a 0.0076 13.93a 0-191
Betula papyrifera A 2885a 88.91 635a 18. 22 0.223a 0. 0042 21.18a 0.227
E 2828a 96. 42 665a 22.03 0. 238a 0. 0046 20. 48a 0. 257
Acer rubrum A N/A" N/A” 985a 37.00 N/A” N/A" 8. 72a 0-122
E N/A” N/A" 1084a 13. 49 N/A N/A" 8- 32a 0. 112
Abutilon theophrasti A N/A™ N/A”" 921a 15. 29 N/A N/A" 10. 23a 0.093
E N/A N/A" 891a 17.01 N/A" N/A" 11. 45a 0.119
Ambrosia artemisit foliu A N/A* N/A" 1116a 28. 87 N/A” N/A" 11.52a 0.169
E N/A” N/A* 1126a 26.63 N/A* N/A” 10. 30a 0.205
Chamaecrista
. A 2403a 59.45 532a 13. 77 0.223a 0. 0049 14.11a 0.197
fasciculate
E 2315a 73.48 526a 14. 80 0.229% 0. 0049 13. 86a 0.269
Medicago lupulina A 204 6a 83. 63 624a 18.28 0. 313a 0. 0086 12.03a 0. 351
E 2098a 72.00 601a 15. 86 U, 293a 0. 0073 11.72a 0.197
Polvgonum =
. A 1691a 40,42 463a 15.57 0. 274a 0. 0051 15- 23a 0. 242
pensvivancium
E 1721a 51. 66 160a 17.62 0. 26%a U. 0047 14. 46a 0.189
Setaria faberii A 954a 26. 14 270a 9.13 0. 285a 0. 0UR8 18. 62a 0. 349
E 896a 12.21 2449a 5. 86 0.27%7a . 0050 18. 83a 0. 268
Setaria italica A 1446a 27.91 424a 10. 99 0. 296a u. 0057 15. 88a 0.298
E 1415a 23.38 401a 9. 08 0. 287a 0. 0076 16. 8ua u. 285

N/A"  Z¥#E Data not available;: A B {EH Ambient:E F 58 Elevated; FHEE AR FHAREBE“BE"MCO. "BHE£ERE X
A different letter followed the mean of each species indicate the difference between TGT and CTGT s significant at p<C0. 05 level by Scheffe posr

hoc test

AT TR, B T AP [CO R —H LR H, N A ANOVA 3k 481 CO, it . aTRE S 7e 2 I f5 CO. ¥E sy aT
BE. BU#-— 58T T CO, X SD # ST BER RE ERp R ER (B 1), 54 10 MR REE ERBEICO. 1B N 82 hn J&
la). 7 MY FRE ERGABBEE D . 2 YR EE ARG ERpFELCO. I8N AW (8 1b. 1o, 1d. le) HA 3 4y
Fh ERspBELCO, BEMEIEM K 2 MR ERGBE[CO. BEME AR X R/ EUARE., MNA — YR EREE
[CO. IEMEEARX . HRAYMAXNERBE. TR TLCO, IR, FIBF5E R 8 SD tb ST E R,

PIFRE] SICp<?0- DM APLp<{0. 0 MBENRMAE —EREELR ED . MBERNARYR ST AR EE.f
PR A R ALY AL I Berula papyrifera #) ST BETRFE N SEFE LG T 7 87 HA B A5 (L8 % 69 (8 2a. 2b, 2c, 2d).
AR APL W REE# RV BAE B 20, 2f, 2g. 2h). R RFIEE AN E/ER R < X)% ECD 1 SD F R
B3 HYFE ECD R SD IR EM R BERTEZRE 3), W ECD M SD WMBREMMG KBRS WM. Y5
SIXMBERIMA —EER.MSDWERENRMARE. TN FRESE. IO YRMY ST SD K iR,

2.2 K FIShRE R 3R F [CO, 18 I I

RF YRR C, M C) D RERIRI S A S R I BB R AR 50 25 5, 0T LUK C5 # C, 44 0 i B 0 [CO. T8 i 9 12 1
B TSIRM . ENEEE [CO ] RE K R EITHA EAF R i SR R R [ CO, 2 Al B4R B 46 OO RERY < B%38) Xt ST B0 4%
FREER p<0.05) . REERIMAELCO, BEANGE C, #YH ST M. i C, ey ST W IKUE 1),
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A Quercus V Abutilon O Ambrosia O Medicago O Setaria
rubra theophrasti artemisiifolia lupulina italica
A Betula v Acer & Polygonum ® Chamaecrista W Setaria
papyrifera rubrum pensylvancium Jasciculate Sfaberi
2 - RAEE SD . 2 - SAL ST ¢
v & -3
° a
o a
° - " v he s . a * :
- o - -~ » £ g
T o> : U SRR S 4
=] a
3 H . o -
v
0 0
b g
e ° . 2
E 1 L ‘—.W E 1 — ¢ . . e o e
| g
Q
_g 0 2o
53 . ., ¢ 5 PN h
ﬂ a i a a A 4
?EK' 1 | A‘ ry T AA a § 1 - a N 4 a a .
& \ : &
0 0
d i
o
1 B,__L_-—{JT‘T—'T‘_" 1+ W
0 0
¢ j
1 — _b__‘g__nr_n_l__‘r—-q: 1 + o o s, F o :
0 L J 0 )
300 600 900 300 600 900
CO; (upmol/mol) CO; (pmol/mol)

B1 CO.¥F SD# SIMERRK
Fig. 1 Ratios of SD and SI enhancement by CO;

HAFAAAMEXAHEATREN YA R IHEXERR ARAERTRAHFHHLCOIMERRY ERH ERg (B2 4K 1) Only
significant (p<C0.001) or margina.ly sigmiicant (p<{0.1) trend lines were shown. Different dot patterns denote enhancement ratws of
different species. as ERyspand ERs(dashed at 1), a. Fr A, 2 IEH% All species. positive correlation (R;=0.0545. p=0.0517); b.
FEE B Cs WY Ambrosia artemisii folia B $1 8 Non-legume C; plants. Ambrosia artemistifolia . negatve correlation (R.=10.5461, p=
0.0577)5 ¢ KREMY Betwda papyrifera B AKX Acer rubriom 2 IE 3 Trees. Betula pupyriferas negative correlation (R:=0. 3648, p
=0.0514). and Acer rubrum. positive correlation (R, =0.7319, p="0.0141):d. SR Y Chamaecrista fascicidate 2 1 % Legumes,
Chamaecrista fasciculate, positive correlation (Ry=0. 5601, p=0.0530);e. Cy #i ¥ Seturia faberii £ T 3% C, plants, Setarta fuberii,
positive correlation (R>»=0.5452, p=0. 0581 ;{. Fi A F All species;g. I TH C, #H Non-legume C; plantss h. KA Trees; . TH}
i Medicago lupulma 2 IE 5% Legumes. Medicago lupulina . positive correlation (Ro=0. 8614, p=10.00261::]. Cy ## C, plants
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Fig. 2 The relationship between temperature and S7 &. AAPL
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B n2250) Only significant (p<C0. 001) or marginally significant (p<C0. 1) trend lines were shown. Different dot patterns denote different
species (for ST, n=750; mean=+1 standard error; for APL, n from 150 to 500;: mean=1 standard error):a. T # C, F# Non-legume C;
plants;b. KA Quercus rubra 2% Trees, Quercus rubra. negative correlation (R>=0. 5583, p =0.0336);¢c. G RHEHM Medicago
lupulinag B IFE ¥l X Legumes., Medicago lupulina. positive correlation (R:=10.6931. p=0.0201):d. C, ¥ ¥ Seturia fubern 2 1E % C,
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Cy plants. Setariu italica negative correlation (Ro=10.7389., p=0.0131)
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correlation (R;=0.4671. p=0.0905);b. KAHY .Quercus rubra £ IF 3 Trees, Quercus rubra. positive correlation (R:=0. 6076, p=
0.9388);c. SR Y Legumes;d. Cy # ¥ C, plants;e. I T B Cs M ¥ Abwrdlon theophrasti £ IF 41 3 Non-legume C; plants, Abwtifon
theophrasti, positive correlation (Ro=0. 5614, p=0.0516):f. KAEY Treessg. LRI Legumes;h. C, # ¥ C, plants,
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