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E, FEASERY) | LT AR (specific leaf area, SLA) M 4 i & &2 (leaf dry matter content, LDMC) M & & & ( leaf
nitrogen content, LNC) I J B [A] {37 % (leaf carbon isotopes,8°C) . 45 RFH]  HAIMBIFESLH T CWM,,,, FHl CWM, 5 (P<0.05) ,
FEART CWM, e ( P<0.05) , [FIR AR EE K PR B8N % CWM, , B S 3520 ( P<0.05) 5 BUBUR 2 IR AR T — 4R A A - 1
B RE (P<0.05) , U IR HE 8 T — 4R B R B F- 24 L LNC AT 8" C(P<0.05) 3 AN 35 4L 18 T ZAF AR A W (172 SLA |
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Effects of grazing, increase water, nitrogen addition and their coupling on plant

functional traits in the sandy grassland
ZHANG Jing, ZUO Xiaoan "

Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730030, China

Abstract: The impacts of human activities and climate change on the structure and function of terrestrial ecosystems have
become increasingly obvious. In the semi-arid grasslands of China, the response mechanism of plant functional traits to these
changes is still not clear. In this study, the functional traits of plant communities ( CWMtrait ) in Horqin sandy grassland and
the average functional traits of annuals and perennials were used as the research objects. The simulation control experiment
of grazing, water increase, nitrogen addition and their coupling effects in the non-growing season was carried out in August
2016. The survey and determination of plant functional traits were carried out on sandy grassland in mid-month, including
plant height (height) , specific leaf area (SLA), leaf dry matter content (LDMC) , leaf nitrogen content ( LNC) and leaf

carbon isotopes (3"7C). The results showed that nitrogen addition significantly increased CWM and CWM,,.(P<0.05),

height

and decreased CWM,,,.( P<0.05). At the same time, the coupling effect of grazing and water increase had a significant
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impact on CWM,,, (P<0.05). Grazing significantly reduced the average height of annuals (P<0.05), nitrogen addition
significantly increased the average height, the LNC and 8" C of annuals ( P<0.05). Nitrogen addition significantly increased
the average SLA, LNC and 3" C of perennials (P<0.05). At the same time, the coupling effect of grazing and water
increase had a significant impact on the average SLA and LDMC of perennials ( P<0.05). Showed that grazing promoted the
negative correlation between SLA and LDMC, LNC and 3" C of plant community and perennials, and water increase
promoted the positive correlation between height and SLA of plant community and perennials, as well as the positive
correlation between LDMC, LNC, SLA between 8" C of plant community and perennials. The results showed that perennials
had a strong leading role in regulating sandy grassland plant community in response to external disturbances. Grazing in the
non-growing season and grazing prohibition in the growing season can be used for sustainable development and management
of sandy grassland. Increased water can reduce the impact of grazing pressure on grassland plants. Nitrogen addition is

beneficial to plant assimilation of 8" C and improves the water use efficiency of plant leaves.

Key Words: sandy grassland; plant functional traits; grazing; water enrichment; nitrogen addition
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L) D REPEARIE HE S AR 9 A A7 A 0L LSS A0 2R BB R P AR 77 B A i 1, T L 2 o b oz ik
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1 #EEFE

L1 5 IX AL

ARG AE T BB 23 S YR ST S B AV B R AT, B L —4F AR (B ¥ Setaria viridis
(L.) Beauv $E#E Tribulus terreiris L 923k M 2E Chenopodium acuminatum Willd) Fl Z4E4: (BEBa T Cleistogenes
squarrosa (Trin.) Keng AR F Lespedeza bicolor Turcz [ 5 Pennisetum centrasiaticum Tzvel ) ¥ AAEY) )+ (
1) o DA LR ) > T TR ORB 2R XAk, AR A4 K 52 360 mm , HoAift 75% Herp e R K35 (5 A
28 1), HHEONIT LIE, S E 532K R 5 (http://www.resde.cn)

R1 DREMTEABENEFRMINEHFE

Table 1 The characteristics of life form and functional group of dominant plants in sandy grassland

Y Species HEIE I Lifestyle ifERE Functional group
W Rk Echinops gmelini Turcz A C,
I j% Digitaria sanguinalis (L.) Scop —AEE C,
2R3 Chenopodium acuminatum Willd AR C,
PERE Tribulus terretris L — AR C,
FRIEEY Tragus racemosus (Linn.) All CARHE C,
HREHE Setaria viridis (L.) Beauv AR c,
Wi J& ¥ Eragrostis pilosa (L.) Beauv — AR C,
HW5 Artemisia scoparia Waldst. et Kit — A C,
W3 Salsolacollina Pall AR C,
T2 ¥ Bassia dasyphylla (Fisch. et C. A. Mey.) Kuntze AR C,
I # Pennisetum centrasiaticum Tzvel SAEE C,
BERAT-B Cleistogenes squarrosa (Trin.) Keng A C,
HuF /R Cynanchum theisiodes (Freyn) K. Schum LA C,
AR T Lespedeza bicolor Turcz ZARHE C,
1525 Phragmites communis (Cav.) Trin. exSteud LA Cs
Jia 75 5. Melissilus ruthenicus ( L.) Peschkova LA C,
WA Allium mongolicum Regel AR Cs
e JLE Erodium stephanianum Willd A C,
HEAE Convolvulus arvensis L EAGR: Cs

1.2 gt
2014 F] 2016 4 [A], B BT BTk R /N [R]— BB A V0 5T 55 b I Je £/ AR R S RN K i = R = 4
SEH  FEHL T FRZ 4 0.67 hm? , FEHEE- Y 355 0 60%—90% (2015 4E 8 HHAREE) . oy & hAE K2 (9
AR AE 3 A ) U, A K ZE (4 A %18 )B4, U R | Sk4s/hm®, &8 3B s @ ok
5 AR T AWM 10 ¢ N/m?, 3120 ¢ N/m?, FHELUR R BB G700 ; B:4F 3 A oK 219 30% #5173
K, BFEGE 6 AR, BT 48 R, BENEEHR 8 mx8 m, FEHBEIEE A 1 m,
2016 4E 8 H X ERANEEHL NS Fh (BEANREML 4—6 FRAEY) ) M A i S REMOIR DR AT BURE AN < L A Th
REMER AT AR T B E5 AEY B (height) (HMH AL (SLA) (M F 5 & B (LDMC) - F & & & (LNC) Al
H+H7J</ MR (8 C) o FEREREHL NEF SRR A 1 45 BURE BR 5—10 Bk, BB 10 F J0Hs B Ayt
JRIT, JAE LRI A JE AT E] , TR A SR B AR T vk A A R KA P (<5°C) L [T B S26 06 HIR A
gy R TR R IR (5°C) %R 12 h, i B JE B AN TR AR 0, fE A T 2 —1
HL - ROF ERREO s B JER E R PR B 5, PR Image] 1.48 FRAHEATALEE A5 20T THIAR , H
J& B R RO 60°C B N HET 48 b UK FRASIT T8, LDMC =15/ 5, SLA = M1 £/
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B, N TR AR A A SR B i i S K A3 R HRCR 7R RS SRAERE AR B 3 3K B
SRRSO R 5 JEOR SR AR ML T R AR S AR BB R, 2L 0.25 mm 0 GRS H . A HTRTTE 65°C 11
TEFHHET 1 h A TR RAERFIN , SRITTER 73014 ( Costech ECS 4010, R AF ) il 5 A by v B Ff A
PIRg  LNC, R AR [R5 25 R 06 2 A M ASCR [R] 432 4 T A ( Picarro 2101, 3¢ ) M52, 8" C AR
PDB FrifE, 3BT 25 <0.15%0, /K53 FIFHECEAR GO [ 07 3R LA 250 A T8 BEK R RCR R AE Y 5
Rk A LU fE
1.3 HdEandr

I e ZREE T i

FEYIRER DIREE IR (CWM) |, BERIE— PR3, 0 T A PR 0085 HAE A 4 i AR B s
RETE NS — DR IR A XM, B RIS BE IS s S AR S RGAFIE, CWM f R AR

CWM = ZPL X trait, i=1,2,3...n (1)

Kb, Pi SR | TERFE N OUAS AR i nmﬁgm%ﬁq S trait YT OHRIRE
1.4 Sitsrth

K H SPSS 21.0 #EA TG 4T, r A B Y R F B eAn iR R . = 5 2550 B LRSI 347K
RIS INATVD T B AR RETS (CWM) | — 44 R 2 A A A Y D RE MR A 52 ) 5 22 6 bR P i/ N J 38 1 2 S vk
(LSD) , EiSr 53 Hrid (PCA) K Sl ) D RE MR Z [ AR OCOC R

2 ERESH

2.1 HEYIREE DR MEIRT I S K RSN B HAR5 R0 1 i

A EIR AT CWM,,, CWM, e R CWM, B 1R 5200 (P<0.01 ), JHCBORIIE 7K 19 F8 G 2000 X
CWMy, , BHA 25200 (P<0.05) , 1M 5L 3R ORI K G AE ) R DR PR T i 25 mm (£ 2)

CWM, ;0 F1 CWM,  ERAINAL LN 73 5] 8 F 3R 5 T 36.8% 1 73.6% ( P<0.05) , 1] CWM, £ A AR AL
PR B E AR T 47.7% (P<0.05) , ZEHFIHEO T, CWM,,  fEHE KL HE R i ZFRAK T 14.3% (P<0.05) , M 7E 5L
POFOUT 35K X CWM, TG i 2 A2 5 78 1E 5 BRI LT, CWM g, FE OO BT 8 2 B AR T 12.1% (P<O.
05) , MTERG RGBT, B CWMy, , Je i i (& 1),

R2 EWBEINAEMEK KIS AR I R Y T E S A

Table 2 Analysis of variance (ANOVA) of plant community functional traits (CWM) in responses to experimental treatments

N P IL s BT gt

S O i ised it i

eigh CWMg CWM e CW M,y CWM, 50
HO Grazing 2.785 0.226 0.089 0.052 0.130
K Add water 0.426 0.927 0.490 0.000 0.049
HII% Add nitrogen 33.807° 0.009 17.695"" 162.938 " 3.237
HOHOHK Grazingxadd water 0.987 6.361* 1.515 0.000 0.550
HCBOIE Grazingxadd nitrogen 0.909 0.172 0.132 1.873 0.099
1K Add waterx Add nitrogen 0.330 0.072 0.002 1330 0.030
BASRAIR 0.342 0.823 0.327 1317 0.040

GrazingXAdd waterxAdd nitrogen
CWM, i, : YT 1 2 The height of plant communities; CWMg, , : AHYIREYS LI TP The specific leaf area of plant communities; CWM . : #8
YIREE T T 95 % & The leaf dry matter content of plant communities; CWMy ¢ : B EE I F- (& & The leaf nitrogen content of plant communities
CWMy s : AHPIFETE TR R The leaf carbon isotopes of plant communities ; 2 HFEUE A F H; * /R P<0.05; * * /R P<0.01

2.2 AT RE RS B K K | S I B R A RO 1 i S
AHFZE A HCBO —4E A= R ) v B B B SR ( P<0.05) , B IR —4E A A i) 7 L LNC 1 87 C
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Fig.1 Effects of nitrogen addition, coupling effects of grazing and increase water on plant community functional traits (CWM)

ARG FRER RN R B R AR RS DI REVEIRTE P<0.05 KF B2+ SRR B B B T 15K Ak BT AP BEVE D RE PR AE P<

0.05 K LAy 22 54k

1=7A
2

HA %

Wi (P<0.01) , B[R 3R A B KO0 — AR AR AR ) D e R T i 2%

1=7A
o

M (2 3) .

AR BN T B REAR T 12.5% (P<0.05) , —AFEA M B BE LNC Fl 8" C ZEA TS inab ¥

TR EEE T 39.7% .68.9%

12.2% (P<0.05) (K 2)

x3 —HEEEYFHhEMERIT I AR I # 75 = 5
Table 3 Analysis of variance (ANOVA) of annuals in responses to experimental treatments

Ab B i Lo T AR T 0 i AR R TGS
Treatment Height SLA LDMC LNC 3¢
W Grazing 5.283* 0.252 0.155 0.033 1.392
Bk Add water 0.565 0.479 0.134 0.002 0.018
J% Add nitrogen 42.080 " 0.913 0.070 153.091 ** 9.772**
x4 7K GrazingxAdd water 0.805 0.054 0.704 0.365 0.503
KX TN GrazingxAdd nitrogen 0.740 0.071 0.881 0.000 1.768
7K <M Add waterxAdd nitrogen 0.170 0.003 0.259 0.386 0.606
T K XN A 4.030 2.732 0.370 1.429 0.049

GrazingXAdd waterxAdd nitrogen

SLA ; —4FAEAHP 35 F i TR the average specific leaf area of annuals; LDMC ; —4F A A4 B9 F- Y50 T4 i % & the average leaf dry matter

content of annuals ; LNC ; —4F A= HE 4 (1) -2 |

carbon isotopes of annuals

A 1 the average leaf nitrogen content of annuals;

813 C. — A AW 1 - Bk [ 3 the average leaf

2.3 ZAFAEAEYT S DI REEIR O HE K RSN B A N 14 1
ABEFEH, BN ZAEE R SLA (LNC Fil 87 C HAT IR W35 520 ( P<0.01) , CHORIE K 1 48 45 2800
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Fig.2 Effects of grazing and nitrogen addition on plant functional traits of annuals

ARG FREF IR R AL BT —4F A A S T REVRIRAE P<0.05 7K B 922 571k

Nf ZAE AP SLA Fl LDMC EAA B3 5200 ( P<0.05) |, 11 B PR 25 0 0 ORI 184 7K Gk 2248 2 Al ) i Sh BEVE R T
BERM(FD),

R4 SHEEEYTHINEEEKIHNIE ARG RH T E 51

Table 4 Analysis of variance (ANOVA) of perennials in responses to experimental treatments

JbF =73 Lot AR T4 5 1 RS BRI ES
Treatment Height SLA LDMC LNC B¢
JH Grazing 1.282 0.407 0.898 0.038 0.004
7K Add water 0.198 0.010 1.515 0.220 1.338
JN% Add nitrogen 1.246 10.960 ** 0.329 73.153** 7.857**
B K GrazingxAdd water 0.437 5.111°% 5.539* 0.638 0.000
XM GrazingxAdd nitrogen 2.840 0.258 0.134 3.425 0.341
K xfN% Add waterxAdd nitrogen 0.467 1.013 0.000 0.389 0.155
B K XA

0.237 2.657 1.593 0.151 0.232
GrazingXAdd waterxAdd nitrogen o

ZAFREAEYIY SLA (LNC 18" C FERE AL FE T 0 5 & T+ T 17.4% 32.1% 1 14.1% ( P<0.05) , 1E
IER KO, Z4E P SLA TEUANEET W FAIR T 14.7% (P<0.05) , T Z4E A AEY) 1) LDMC 7F
UL EE T BE T T 16.4% (P<0.05)  FEHKIESL T, HUBO 2248 £ MY SLA F1 LDMC G 35 500, 78
FIEPRE AL, B KX 244 A0 SLA Fil LDMC JC & 52 M, 76 Ui 00 T, B9 /K X 248 A 1% SLA TG i
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R 2R A LDMC 3G K AL B R 28 AR T 18.4% (P<0.01) (K 3)
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Fig.3 Effects of nitrogen addition, coupling effects of grazing and increase water on plant functional traits of perennials
ANR/NGFREFIRAR R BT ZAEAAEY T D REPEARTE P<0.05 /K 225+ + FORBUBCE BLA M T WKL BT 2 4R A4
W feMIRTE P<0.01 7K b A2 F4k

2.4 HEYREE DI REMEIRTEA FIALBE R 0 3 805 o

ARBFFEREAS [ AL BE T V0 5 R bR ) TS S A DI RE MR UEAT T W04 07, 45 R 0 7E X AL BE T,
CWM,,,. CWM e (CWM,  Fll CWM,, 3 TESS— T 00> EATBGR BT 48, 1T CWM, 7E55 — 00 EA R Y
far gk, Foh 2 — A 1 BTN 56.4% 55 — AT I TTRRR K 27.8% , BT TTHR AN 84.3% 5 76 LU B
T,CWMg, \CWM, . (CWM, (Il CWM,, 7E5E — R EA RS AT, 11T CWM,,,,,, 7E4E — F 0 HAHS
A fr 48, Hor 5 — F LA I BTRRR R 70.5% , 55 — FE U B STER 3N 21.3% , RIT ST R 91.7% ; 7R3 KAk
BT, CWM, e (CWM, ( HT CWM,, 3 TESE — R0 A B RAT 2, 1 CWM,,, A1 CWM g FE5S — F s A
B AT o s — A STER  58.1% , 55 — U SRR 31.2% , 2 TTHRR K 89.3% ; 7E SN
AL, CWMg  \CWM, Rl CWM, . TEEB— E RS EABGE AT, 1 CWM,,,,,,, Al CWM, 2B — F 57
AR E AT, A — F R B TTRCR A 53.0% , 55— F A I BT R R 30.6% , BT TTRCE N 83.7%;
TERCBONIE K R G AL BT, CWMg, A1 CWM, a0 7555 — 00y B A B m A AT 20, T CWM,,, . CWM, ) 1
CWM,  7E55 B0 AR ik, b 28 — E R BT koR o 61.1% , 55 — 54 I STk RN 22.0%
ZF TRk RN 83. 1% ; 1R E AR A AL F R, CWM, , I CWM,, o 7555 — 5 40 1A &8 0 far 28, 1
CWM, 0 NCWM, R CWM, TSR F2 0 AT e B fip 280, HErp 3 — U O STRRR O 61.1%, 5% —
SIIITTERE N 30.6% , BT DT 91.4% ; TEREK AN ARG AL T, CWM, ., 1 CWM,  FESE — F 05 1
R B, T WM, CWM, xo FT CWM, o 7655 = R4 A 5 e n 8, Forh 55— F2 s 1t sk
41.7% 55— F AT I TTHRR N 29.6% , Bl BTlk R R 71.3% ; 76 HCHC B K FUM AR & 43T, CWM,, |
CWM, e CWM, y FT CWM,, 3 7E58 — 05 LA B B fF 2, T CWM,,, 7655 = E s DA 8 i far gk, 3
TS — R B BTN 56.2% , 55 — M I BTHCR h 28.1% , BT DiEkR K 84.3% (Kl 4)
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Fig.4 Principal component analysis (PCA) of plant community functional traits (CWM) under different treatments
SLA . — A FEY 1) -3 EE T the average specific leaf area of annuals; LDMC ; —4F A= 489 (Y- 341 9 i & = the average leaf dry
matter content of annuals; LNC ; —4E/E A MG H & & & the average leaf nitrogen content of annuals; 8" C ; —4F A= 4 (1) - B85 [|] 32

# the average leaf carbon isotopes of annuals

2.5 —ARAAEY R I RE R A R AR BT A S R A
AHIFER AR AL BF —4FELE AW 5 A E DI REMIRIEAT T 070 M, 85 R R AE X IR PR Al e

http ; //www.ecologica.cn



18 4 AR VDR AR D RE IR X R S 7K SRR B AR £ 0 F o oz AL 7161

B LDMC H1 8°C 1545 — My FA B A%, T SLA F1 LNC 7645 — 4 EA RS i, Hrp s — &
R BI TR 51.5% 55 — F BT R 28.9% , Bt 5k R N 80.4% ; 7 i A FE T, SLA .LDMC .
LNC 1 8" C 755 — F 80 LA 5 e i g 8, AR A7) o5 658 — o B B i g 2k, Hp 8 — 2 o i ot
BRFER 74.1% 55— FE BT TTER N 21.0% , Rt 5Tk 95.1% ; fEXG /KA T, LDMC \LNC F1 8" C #£55
— A FA R B R A 5 B R SLA 7556 — R b A B I AR, Herp o — U 0 TR R N
57.0% 55 . F AT B TTIRR K 34.6% , Bt 5Tk R A 91.6% ; FE M A AL T SLA F1 87 C 7258 — E Mo B A
A P far 2, VAL R FE \LDMC M1 LNC 758 — F A B 5w i far 8, Horp 55— = o 1 5Tk %k 51.9%
5 R TTIER AN 35.8% , BT TTHRAEN 87.7% ; LRI KK G AL B R BT A R AEAESE — iy 1
O TR 2, A ST 67.1% ; TERCRCRIN ZHE A AL 3T, #4055 BE A LNC 7258 — iy
AR TR, T SLA A1 LDMC 7658 = F 50 B8R 2k, Forh 28— F2 o i sTikoR ok 57.4% 56 — &
AT B DT 24.5% , BRTT TR R 81.9% ; FEMG/K AN EFE A LB R A5 =5 B L LNC A1 87 C 7655 — £k
g A EGE fark, 1 SLA A1 LDMC 7856 — o b A 5m 19y 2k, P 8 — 32 i i DT ikoR K 48.6% , 5 —
F R DT R 33.6% , R DRy 82.2% ; FE UM /K AN AN G AL BT, BT A M RAEAE 28 — E 40
RS TEAEMAE, ERI TR R 73.3% (K 5) .
2.6 ZHEAMYEHTREMIRTE AR RIAL BT B 32 A5 AT

ARG AN AL BE R AR 5 A REMEIRDEAT T F 8050 Hr, 45 SR R W . ZE X BE AL PR | SLA |
LNC F1 8" C 7655 — E o AR s i K, ke 4 = B A LDMC 7656 — il BB it 48, b2 — 3
AT B TR 56.0% , 45 — 32 4 (9 BTk 20 33.8% , Bt BTk R N 89.9% ; 7E A FE R MY R
LDMC LNC F1 8" C 7E55— £ 40 A8 g 28, 1 SLA 7655 — F i A 5w i iy 48, P 58— 3 iy
BB RN 58.8% , 55 — BT B BTk R A 28.5% , Bt 51k RN 87.3% ; FEXG K AL HL R, R W) i & | SLA |
LDMC LNC 1 8" C 7E55 — E o AR S ik, b — 2 i sikoR oy 55.7% , 55— 3 il o 1 sk %
K 22.5% , 2t TTERFEN 78.2% s AEINAEAL I T  AHY) i B2 (SLA Al LDMC 7825 — 0 B A 8w 0y 2, T
LNC 1 8" C 7858 — F o BA B m ik, oo 38 — i i 5T kRN 61.3% , 55 — F M4 I STHRR A 31.
8% , BT DT F N 93.1% ; ARG /K EN G AL BN T MR AEZE 2R — Bl L4 TR m w3k, Tk
Iy HTERR R 89.4% ; TETUBUR N B A& Ab PR, LNC 1 8" C 7845 — = o b % v iy i 28k, T A 400 v
SLA Fll LDMC FI7ESE — 0 AR S A4k, s — F o i stk R 44.0% , 55 — 3 5 i sT kR R
27.4% , Bt STk R A 71.4% s FEBE K AU ERE A AR, Irf MR ZEZE S8 — o B E 4 TR sk, &
B B SRR A 81.8% ; 7EMCH /K FIIN EAR A AL F R, SLA \LDMC 1 8°C 7R85 — Tl BB B il far 2k
A0 /R0 B R LINC AR50 — A0 A e 1 fr 28, FLrh B — 2 A3 19 BTlkoR A 54.5% , 55 — 32 53 1 BTk R
1 28.9% , R TIHRE N 83.4% (K 6) .

3 e

3.0 IR K RS IR AR G R X U B A ) D RE AR B 2

SN AEALTT AN [RIAR W8 o e A 5 O R P AN IR AU 1 23 B R, e 20 R ) D BETER A
B0 ORI AEYAE RO ) 22 0 B AR RR AR R 1Y [ 46 0 25 R MEIR I R 5, A D A K A SR AL Lok
SeUARA 13 1 E Sh bR mE 2 ARSI b BSOSO R R A R N 22 A A A 1 R o T S
17505 R AR T —AF LR A A e 3 2 2Ot TAE AR T HCHCR B 5 OB AR AE R = (9 H 3158 —
3 A AR T (4 A3 8 A) 281, 2 IR R TR ELA IR AR AN AIAR 70 A 52 2 HARE IR R AR A K
T 32 B 10 2 AE AR AE A TR 26 F T 25 50 R AR AMEE I AR A2 DT ol 50 AL 400 7 9 o A 5 1 AR
SERPIRZS . ML T 24 MY, — AR 2 W IR LA 808 TERUBUE T AT TE— 232k 1 e -
HEFRIPHISE A ST, T — AR A AR ) YRR AL AN R e A AR A, SRR b (4 S A RO A o 2 L O

http ; //www.ecologica.cn



7162 tx ¥ i 41 &
1.0 1.0
X A
height SLa
oBC
o <
S 2
=y LDMC o LNC
o — a —
< ) o LDMC
< height 5
=9
£ LNC e
-1.0 SLA -1.0 L
-1.0 1.0 -1.0 1.0
PCAI1 (51.50%) PCA1 (74.12%)
. R . LA /
10 K 1.0 height (513CS pERS
~ S LNC
X S0
2 &
< LDMC 2
Q = o =
~ < LDMC
< &)
o ~
&
13
SiA g ine 0°C
-10 | . height . -1.0
-1.0 1.0 -1.0 1.0
PCAL (57.01%) PCAL ( 51.90%)
O i < ok O e e
SLA
IBC :’\c\
height 2
LDMC 5 e
~ =t
9 LDMC
&)
=9
LNC SLA
LNC
-1.0 -1.0 height
-1.0 1.0 -1.0 1.0
PCAL (67.10%) PCAL (57.38%)
1O gk < e 1O [ < 7K X g
LNC SLA
- 513C .
9 height
° LDMC LDMC LNC
Q - \—b <1 —
e SLA
<
J
Qﬂ l
3,
-1.0 height 7 9|'C -1.0
-1.0 1.0 -1.0 1.0

PCAL (48.62%)

PCALI (73.30%)

B 5 —S4EYTEHRERERRLETHERSSH (PCA)

http ; //www.ecologica.cn

Fig.5 Principal component analysis (PCA) of average functional traits of annuals under different treatments
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