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W OE N THEEE TR A Bk b DR ) D) R R B e R 2R D R s X A VAR PR 5 1 38 N AL
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WIS R 2 2 P S R IR T 28 R ] CO, W B LS B MG RE A 5 F e s T s, oAtk
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Effects of soil nutrients on functional traits of Juglans
sigillata in Kkarst rocky desertification areas

YANG Shan, YU Yanghua, XIONG Kangning ", ZHANG Shihao,
LI Tingling, WANG Zhifu, QIN Yao, HU Tinghui

( School of Karst Science/ State Engineering Technology Institute for Karst Desertification Control, Guizhou Normal University, Guiyang 550001, China )

Abstract: To explore the characteristics and influencing factors of leaf functional traits of plants in karst rocky
desertification areas, and to reveal their adaptation mechanism to rocky desertification environment, this study reveals
the effects of soil nutrients on leaf structure and photosynthetic traits in Juglans sigillata from the karstic plateau canyon

areas of South China. The results were as follows: (1) The functional traits of blister J. sigillata leaves decreased with
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increasing rocky desertification grade, leaf area decreased, specific leaf area increased, leaf dry matter content and leaf
tissue density decreased first and then increased, transpiration rate, intercellular CO, concentration, stomatal
conductance and light energy utilization decreased and then increased, and the trends of other traits were not
significant. (2) Redundancy analysis ( RDA) showed that soil nutrients explained 37.4% of the variation in
photosynthetic traits and 53.4% of the variation in structural traits, with total phosphorus and dissolved organic carbon
having the greatest influence on photosynthetic traits, while the most significant effects on structural traits were alkali
hydrolyzed nitrogen and available phosphorus. (3) Specific leaf area was highly significantly negatively correlated with
leaf dry matter content and highly significantly positively correlated with net photosynthetic rate, leaf thickness was
highly significantly negatively correlated with leaf tissue density, transpiration rate was highly significantly positively
correlated with intercellular CO, concentration and stomatal conductance, water use efficiency was highly significantly
negatively correlated with transpiration rate, intercellular CO, concentration and stomatal conductance, respectively,
light energy utilization was significantly positively correlated with net photosynthetic rate. The results suggest that blister
J. sigillata adapts to the special habitat of karstic desertification through a pioneering growth strategy of enhancing growth
functional traits while improving resource acquisition capacity to improve resistance and adaptation to environmental
stresses.

Key words: Juglans sigillata, photosynthetic characteristics, structural traits, soil nutrients, rocky desertification, karst
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FE P D REHIR T 32 T 00 R R AR 4 A 45
PRI T I A 17 25 R0 P 78 A B T 119 38 1o
PERFIE (1815 55,2007 ) o I A2 R 8 19 HL X 4b
TP AR Ak SRR, MR i AR W EE Y D) R IR
Z—(Wang & Chen, 2013) , Hrp 2B FEMHOIRIA B T
R A AR Y A AR AR G AR R A AR
Kk H BB TR R R (2 AE,2018)
T 285 A P PR R A PR B8 2 R PR R AR 0 R 1 2
YIRS G540 (BRI 5, 2017) o E A= B AT T
W2 AR RO FE ) D e R 5 R S B I T 9%,
FWIREIK | HIE F 4 S8 52 43 S A ) PR B8 3 1) B

A0S RS < AN AN N R R 3 0 AT 2 VAR
Vg 3R A5 MR DR 28 52 o' R OK IR R R - R 4y
( Diaz et al., 1998; K 37 T %, 2012), Luo 5§
(2005) 43 M T DT M 1L ZR 38 ey 1 2 B M A PR 6 iR
DR HL B4 4 TR, % BRI A A A B
PRI R , Bm 75 4 (2019) BFFE 3 1R 5 HE 4
etk i OC ZR B 48t be i T AR B30 > BH 3, AR o
R B < PR3, k3G ] 5 (2019) ifF 55 % 1 5
I C7 PR R N o b VAL S R <
MU A4 A AE R i 2, TCis 2R
R KRB, it 5 D e R AR S 5 1 HL
( M3CEE2013) , 5A S = EUIMC(RE
45 2017) . WFIBILEE(2015) BFSE REVS TR TP AL )
Digettk fn + 58S KOG R BT R, R)E IS
KA G Rt A EUR ZE M R 3 UM G, b

Bk R R AL E IR N T (24T
MREE,2015) , FHULHEN , + 3570 X TRt &4
PRARFPE IR — AR R

HRZBE (Juglans sigillata) J& AR A JHBHE ) | 38
A= PR, BEAR e R 0T R b DX b SRR B, T AR
£ 5B AL 55 Mo A%, S A WAL LR A iR BUSUR B AT
BB Al JELAZ Rk R AN AR T D R B R
& 2R & SE IR A ARG 25 W8T 5 o0 2 4
AR N I 0 i I A HL A IR T AR (EEAE
HLOEEREFREMN ., BERNNRTFRZ —, 7
S EVFZ M X YA 43 A, v e b X DL A% Bk ok 32
(R%EHT,2016) , 7E H SRS S YOG G AT
AR R IRV, A B 5T 48 s 0 T 2e i 2 0 il
TRBRE T AR SO B E R (XFAES,2021) ,
T A B A 0 AT 2 B R S SR A A
I R DL K K A R AR (A R A
2015) , sk AR PESE (2014 ) WF5E K A E XS Ak 4l
AR & B 52w AT AR FOK 43328 i fg g, 2R
SEMAEYOG A RE T .

W R Al B s R S RO, R R R
HAES: BG5S R (TN, 1986) .
TEARNTR YA AL X R, + s A vkl A 25 5
(BE AR A5, 2015) , 10 AR P T 68 PR R 04 5 i R R
o, 4 T H o BB (I O AR
2013) . HHT, &T W5 W ff A= 55 48 4 0 485 4 PR
oA A BEAER DA K5 A 1 35 43 10 A S i 58 B D
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(BhI53E 5, 2018, PERS 3R 55, 2019) o XF Tl A% Bk
S5 TR L SR S0 XA ) B RE MR R i AL B B BF
FEHIE R B, I, AR ST S A AR Y B 4
SRMRALAZ B S BT 7 X R 3 2 R AN [ A T A R
HLAZ MG 2 BPCIR | A5 AR MOIR DL R 3R o) 1 22
SERTT, TR - HE TR 20 X 1 A%k 2 BE MR A R R
AL, T T A Y0 A% o8 A7 955 A1 PR 358 A 3 7 4
HAEEGE S, AR XA SBE ks
TR R IS %

1 AR KE 5% T &

1.1 HRRER

WF5E X A7 F 25 V4 g N ot = B VLA B
117 (105°38748" E,25°39'35" N) , iZ X I8 J@ T4
TSR AFY R R L 100 mm, 230, &
FR AR AEYR 18.4 °C, 4 M o v IR
32.4 °C AEHHORARIE 6.6 °C, 4F IR 1K6 542.9
C,KIEEUR F & 5 KRN i 25 H P, i 3 2R 1T
MR KGRI Bl B BN, VR R BE 530~ 1 473 m, 3

LR 222 940 m FTBAL A F , 25 BRER 5 AE 509% ~
80% 2 8], LArp BRI 5 B2 A AL Ry o BRR A 2R
A 78.45% , FIELIATICA AR BN A K £
hE, R, S A S, RK P I R 2 A
BG5S (A, 2016) o F B PE AR
HAT M ( Zanthoxylum armatum ) |, Y8 #% |, At AR
( Eriobotrya japonica) 48R 4% ( Lonicera japonica) 5%,
1.2 LBWH*E

12,1 3k A5 RRATHAELSME 2020
A T—8 HAEAETL A o M —al gt A7 iz B Ah i A
HRAIE W 307 5 A 955 4k 5 B O3 b E (BB R T 4,
2002) , 455 S R A B0, 78 [R]— B[R] — AR
HALRZ AR IR B 12 1> 20 m x 20 m FRuEREH , 5
ASFE M [E] BEEY > 20 m, AF RS T TR A B4k
(potential rocky desertification, PRD) %% i f1 {5 4k
(slight rocky desertification, SRD) . H B 1 3%k
(moderate rocky desertification, MRD ) FlI5# & 1 54k,
(intensity rocky desertification, IRD)4 ™45 &4
BEEE 3 ANHA WE R R R (R 26 R B
o] A SFHAFEE (R 1),

x1 HMEXER

Table 1  Basic informations of sample plots
§ AL 4R ) IR i o
e FRIEES 2 i TR S s bl
Sample plot ocky desertilication Longitude Latitude titude ope Aspect Slope position
grade (m) (°)
YD1 AE Potential 105°64'46" E 25°65'82" N 773 9.7 VU3 1 Middle
Southwest slope

YD2 R RE Slight 105°64'27" E 25°65'83" N 775.3 45.3 F 3 th Middle
South slope

YD3 H1EE Moderate 105°64'30"E 25°65'92"N 737.3 29 2R3 1 Middle
South slope

YD4 3 Intensity 105°63'86" E 25°65'60" N 810 33.3 A  Middle
South slope

F. YD AREAEH, NIF,

Note: YD stands for sample plots. The same below.

FERE AR EAE M Y BE R S R A R 3
RRAB AR , 7EA 56 1) £ 5 10 AR PN, okt I it AES 9 (T
P My AR BUA o5 N 8 2 1w I UE ) K AR K R A
Va5 336 B | W TF A B RD AR A5 DU D T4 4
FELS MERFRZ 0~20 em 3 IRAIEHUL kg
Ui e A% ML % FE M T BT e AR R
H AR T T B 25 2% 5, BB AR v ad 1 mm 1 0.25
mm G, 05 - Ak 2 vk R, R R LR

(dissolved organic carbon, DOC) & H = &% R 4
PR AL 7 (1% 55,2011 ) 5 2 A (total nitrogen,
TN) %ﬁﬁ%ﬂ&fﬁﬁ@i(lﬂ”ﬁ, B A A ( ammonium
nitrogen, NH;-N) Flfif 2% % ( nitrate nitrogen, NO;-
N) k& i 22 3 3h 2 A ACT 52, B AL (alkali
hydrolyzed nitrogen, AN) K HOFEY HEZME | 20
(total phosphorus, TP) > HHCIO;-H,S0, H & —41%6
UL LI E | 300 (available phosphorus, AP) 2K
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FHRIR S AR EE , AH B DT L LI E |, pH 2R TR A7 1%
E (4 H,2000) .
1.2.2 B & A A Zeym 2 ARG
SET 2020 4F 8 JTTE 3 LS K 9: 00—
11:00 am#F 47, FIHOGA L (LI-6800, LI-COR Inc,
USA) Fic & [ i i 2 00 5 1) B B | s S 56 o3
JEIT B 1 M R G A RR AR 75 I G i LA A B A A
AR T g A SO R B RS Y BE L, CO, Tk
J£°4 400 pmol + mol™ i3 A 600 pwmol - s, Ml
ESEAFEEGA K (net photosynthetic rate, P,) |
ZE I (transpiration rate, T.) < fLFE (stomatal
conductance, G,) . i [8] CO, ¥ & (intercellular CO,
concentration, C,) ., 115 M F Bk i 7K 3 Fl FH 800K
( water use efficiency, WUE) = 1§64 808 /28 15 1
<4 , JeEEF FH & (light utilization energy, LUE) = e
Wb R /6 A A SR 3T ( photosynthetically active
radiation, PAR) .
1.2.3 vt i s MR g AR ey ml 8 B ARERE L A
PERERK SR A (BRI 3 BRAE PR, T 17 11 AR
KARFEIF RETT To R ARG B, g o R AR S
BT ORRE b, D A R AR BRI
(fresh leaf weight, FLW) J& F $ $ 1 %F - F g AL
(leaf area, LA ) HEATIH, o i AR A 455 =X o i
BULCYMI-D) P, SR F B W b < R (7 Bl
TTIN-101-10) P48 -2 - rf ORI BE AR A 5 E, B
HEAE IR (leaf thickness, LT) , il i 52 J5 ¥
MRE TS T A RK R 12 h e, oK 408
W T K 53 W T JE R EE 3O AR A (leaf
saturated fresh weight, LSFW ), it + ® ( dry leaf
weight, DLW) 2R F1E i TR0 E . o T8 5
%18 (leaf dry matter content, LDMC) = I+ 5/}
i 5, L I 1 AR (specific leaf area, SLA)= I fl/
8, A5 7KK (leaf moisture content, LMC) =
( W E - ) /R 2 S8 (leaf tissue
density, LTD)= it/ (T AR < JERE) ik
IRAGI 7 FE S B Cornelissen 55 (2003)
1.3 HiEA R

% F Microsoft Excel 2010 %4 3 17 538 41 &
HEBH W SPSS 22.0 GEiH A REAT 43 B, SR T
R ZE B 25T (one-way ANOVA) XF i AZBEG & 4
PSR 25 R D RE VIR R 3 SR S HR AR AT 25
PEREES {8 H Pearson AH ¢ M43 B 8 5% i 45 44 D g
PRIR O G A B S R 1 6 &, i3 TR 4 i

(RDA) ¥RIEAE W) T REPARFN 4 35 5% 73 22 [) 1) AH G
PE. HEAT RDA 29 2 HE PP 43 B o 5 22 40 Fl 5040
PR RE 2 AR LR HE R Z AT, X T A S [ 4
0SB o A A B T O 5 A5 00 HE e I v o
A AR AL 1) i 0K, T LR AR B 7
Xof I RE PR B e B o R/, PR Sk e 1 RN ALY
INRETEAR IR BT AR G . BRI . 29 Mk
0°~90° I, P ZZ it ] 22 IEAH C G &R [k M N
90° ~ 180° M, 7% i) B FA M 5 5 & 5 2 Je 1 0 90°
W, FRoR ZH LR EMELE R, BHERBIEA N
FEE bR E 2 WE MK BE S P=0.05, 1)
B KR E N P=0.01, ff F 34 Origin
8.6 Fll Canoco 5.0 fEH .

2 HER 54

2.1 it/ zhee Ik

2.1.1 st MR ME 1 AT AL Bk DLW,
LSFW LA BEAT BEAL S 38 1 2 MR ta ¥, & A
AL S g A) 22 ¢ B # (P<0.05, FIA]);SLA,
LDMC FI LTD Fifi f7 54k 55 203 fin 522 56 B I T+ 10
LT LMC 5 LDMC LTD By 728 fkita #4480 i , %6 T+
Jrak%, FLW DLW  LSFW LA LDMC fI LTD 7& ¥
FE A AL ARG R IR B e ey, T AE 5 A AL SLA
iAF % =, FLW DLW | LSFW . LA F1 LT ik % &% fi%
HE 1),

212 vt A AEERIAE HER2FH,T C, .G,
F1 LUE Fifi A7 A0 fin ) 522 56 R J T (R A8 Ak 3 | ik g
ABALR T C, .G, 5 H AW H A Bl 2 vk i 2
Bt A0 DAL R B 38 0, WUE s R 52 S 388 )5 ok 1 4
PR B S HALF R A B2 R R P,
TEVETE A WA IR B b5 ey, 8 B8 A AL B IX. P, SR fIR,
BABREREFEDE, TEREARAT T C, .
G,iA3 e, WUE Bl TR B A BEL b IX T, C, |
P Ml LUE H3URARE, WUE 35 2 i =l

213 b AR SRR E LA HEI
HLLLT 5 LTD #% 8 3% Ml ¢ (P<0.01, ) ,5
C,LFIEA S, DLW 5 LSFW  LDMC  LTD #% i 2
IEAH G, 5 LMC B & 3 14 ¢ ; SLA 5 LDMC |
LTD DLW # & 2 A 5¢, 5 Ptk i 2 1F A0 ¢
LTD 5 LDMC # R IEAHG, 5 ¢, B RA ;T
5C, 6 EBEIEMX, 5 WUE H i #EAAHXE; P,
5 WUE BE iM%, 5 LUE f B FEMX,; ¢ 5
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30, 12, c
@ 2.5 4:‘;0
%En 20t %;
e 15] EE
=8 B3
E05] 5
00 oL 2 00
B RE hE OBE e BE bE W W RE hE WE
AL B AR A AEAL Gl Aut Gt AL BEAL AL AEA
PRD SRD MRD IRD PRD SRD MRD IRD PRD SRD MRD IRD
AR ER AEALER A AL
Rocky desertification grade Rocky desertification grade Rocky desertification grade
160 ~ 250 =06
140 | & § =
{50 "E 200 205
E -1 wE o,
g o100} £ Z1s0 ag
E g 8ot % 503
T< g0l 52100} TE
S a0l = b ;0.2
20 | a0 < 01
oLE = 00U
W R B e BE BhE WE BE  BE O hE OBE
A AR B AR AL AT AL AL AL [RGB A
PRD SRD MRD [IRD PRD SRD MRD IRD PRD SRD MRD IRD
g SR A AR AiEA SR
Rocky desertification grade Rocky desertification grade Rocky desertification grade
0.40 ~07r AlOO r
~ 035} Eosl S
50.30 A 05 5
w 0.251 % g
= 8 041 %3
p £ 0201 5 41
2015} 03 *g
S 010} 02 " E
~ 005} 0. g
0.00

e  RE hE
AL AL AEE AR

Eifics

PRD SRD  MRD
A AR
Rocky desertification grade

IRD

BE  RBE PE
AR AR A AR

W

PRD SRD MRD
AENER

Rocky desertification grade

IRD

W
R A VA VA

WIE

PRD SRD MRD IRD

AHFACER
Rocky desertification grade

AR TR FRR 5 B (P<0.05) . FIA],

Different letters indicate significant differences (P<0.05). The same below.

K1
Fig. 1

G W BEIEMHE,WUE 5 T .C, .6 & TAHxX,
2.2 TEFHHHE

HI 3% 4 A 0, Bl G A B AR RR B 1S NOS™-N
AN . pH F1 DOC SEF% 5 Ft, 7658 BE A7 B Ak Ik 5] F /)
{H,AP TP 5 AL R A &R Bl A B AL
SEIEN, AP TP £ i B Wk /N, 4 A 2
JRE+ , pH 4 6.03~6.82,DOC Fl AN 7E A [7] 45

AN [l A DX AZ B S5 A PR AR

Characteristics of structural traits of Juglans sigillata leaves in different rocky desertification areas

P b M b 25 R AR, HYE I 4 S R
17.03 ~36.80 mg - kg . 150.50~259.00 mg - kg,
1M NH,"-N | TN 72 ft ¥ # A U] 5 50E /R
0.91~1.72 mg - kg [ 1.48~4.31 mg - kg,
2.3 Mg S L EFR S REXES

RDA HEF 40 # B , T3R5 e 374 % 1)
JeATEIRAE S (N TP>DOCSTN>AN) (8] 2:a)
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Table 2 Characteristics of physiological traits of Juglans sigillata leaves in different rocky desertification areas

B b 7R R I e U M| CO,ue AT K53 FI FH KR JGHRER IR
Sample T, P, C, G, WUE LUE
plot (mmol » m” + ™) (pmol » m? - s™) (wmol + mol™) (mmol + m” +s™) (mol - mmol™) (pmol -+ pmol™)
YD1 3.534+0.351b 8.314+0.238a 202.793+9.106¢ 0.109+0.011b 2.366+0.167b 0.006+0.001a
YD2 1.155+0.252¢ 4.340+0.739d 163.716+11.821d 0.033+0.008¢ 3.789+0.181a 0.003+0.001b
YD3 3.019+0.372b 7.139+0.395b 230.942+25.532b 0.030+0.006¢ 2.381+0.16b 0.005+0.001a
YD4 6.971+0.715a 6.193+0.128¢ 325.257+3.107a 0.223+0.023a 0.894+0.075¢ 0.005+0.001ab

T B R 5 B RoR 22 52 B3 (P<0.05) o T,

Note : Different letters in the same column indicate significant differences (P<0.05). The same below.

FT 3 B BkrIh eIk B B9 B Kt
Table 3 Correlation analysis among functional traits of Juglans sigillata leaves
i Yo . - Koy i
: , 46 A0 e W A MR B fokd IR co, KAl
e " W . e FR & [ . I I
bR MR TR et TR mm ek akx s ExE EE ke S f@ @@
- LSFW SLA  LDMC LMC LTD T, P, C. G, 2 &
trait WUE LUE
I JE 0.068 0.058 0.053 0.027 -0.041 -0.029 0.029 -0.410" 0.328 -0.317 0.474* 0.254 -0.335 -0.276
LT
- fief T 1 0.765™ 0.840 0.810™ —-0.220" 0.004 -0.004 0.024 -0.266 -0.063 -0.290 -0.188 0.278 —0.038
FLW
- 1 0.832™ 0.805" -0.589 0.534™ -0.534" 0.395™ -0.361 -0.232 -0.339 -0.306 0.361 0.006
DLW
A i e 1 0.920™ -0.166 0.122 -0.122 -0.004 -0.312 0.168 -0.326 -0.321 0.260 0.218
LSFW
ETTEA 1 -0.068 0.143 -0.143 -0.080 -0.081 0.311 -0.071 -0.142 0.014 0.323
LA
LT AR 1 -0.729 0.729" -0.779 0.346 0.464° 0.312 0.274 -0.386 0.194
SLA
T 1 -1.000" 0.687* -0.248 -0.342 -0.182 -0.270 0.241 -0.001
LDMC
R KR 1 -0.687 0.248 0.342 0.182 0.270 -0.241 0.001
LMC
I 2 4 55 i 1 -0.428 -0.243 -0.484° -0.306 0.468" —0.029
LTD
ZE N R 1 0.322  0.942™ 0.936™ -0.975™ 0.129
T,
AL G AR 1 0.206  0.184 —0.451" 0.700"
Pn
Tl CO, Yk 1 0.834™ -0.945" 0.103
¢,
SALE 1 -0.858" 0.074
(;.\’
IR F F %% 1 -0.269
WUE
e 7 FRIRTE 0.01 KV R3E ;T FRRTLE0.05 KV RFE,

Note ;

1 53.4% )25 DIRE MR AR 5+ ( AN
TN .DOC \NO, -N &K Z) (Kl 2:b), ZhaEtRS +

MK, AP

" indicates significant at 0.01 level; " indicates significant at 0.05 level.

AP KRR T T, .C, 6,5 TN IEMHK, 5
TP\ AN DOC i #H3¢; P, LUE B TP /TN B4 i



6 1] WA - W ST A A DX 8 5 O3 0 LA Bk T R PR 52 933
x4 AEAARUKETEFIHE
Table 4  Soil nutrient characteristics in different rocky desertification areas
Fedh AR HER Bt A 2R A X TR A HLI
Sample Hlot NH,"-N NO, -N AN TN AP TP pH DOC
ampie p (mg-kg') (mg-kg') (mg-kg') (g-kg') (mg-kg') (g-kg') (mg - kg™")
YD1 0.920+ 1.950+ 169.167+ 1.937+ 0.907+ 1.980+ 6.593+ 22.387+
0.01b 0.238a 21.385b 0.145a 0.045a 0.131a 0.143a 3.089b
YD2 1.423+ 2.320+ 232.167+ 2.960+ 0.533+ 1.800+ 6.753+ 32.783+
0.285a 0.723a 24.831a 0.337a 0.114b 0.219ab 0.059a 3.719a
YD3 1.250+ 2.067+ 189.000+ 2.023+ 0.463+ 1.580+ 6.320+ 28.620+
0.177ab 0.73a 18.187b 0.237a 0.191b 0.115b 0.079b 2.548ab
YD4 1.303+ 1.957+ 176.333+ 2.563+ 0.363+ 1.310+ 6.167+ 24.470+
0.363ab 0.651a 17.552b 1.527a 0.107b 0.132c¢ 0.118b 7.532ab
f/IMA Min. 0.91 1.23 150.50 1.48 0.24 1.16 6.03 17.03
% KAH Max. 1.72 3.13 259.00 4.31 0.95 1.99 6.82 36.80

Ham b DOC Ay Mg/ ; WUE 5 AN TP . DOC
IEAISE 5 TN fAH2¢; SLA 5 AP NO;-N IEAHE,
5 DOC AN Fil TN ffi#H5¢; LDMC \LTD Bfi AP F 75
Mg/, B AN .DOC TN 3 ¥&m, LA 5 TN 1E
HIE, 5 NO-N fafk,

3 W5 Ew

3.1 AEE KA E X E i ks oh gk R
T

LG PR S 1) o7 A 1 4 3 e IR i AR b R
PR (PMEAE,2017) . ARBFFRE SRR, FLW
DLW LSFW LA Bifi 1 5 £k 19 i il 1 A, 3% 5 2=
FE(2019) DR oT 45 R — 30, UL A A AR i aa
A 358 5 0 A% B 235 4 M IR A 8 L R T R
JEIF RN AT e 1 Ak A S B LR Z K
ErREAR IR RGN, AN A Bk P aE R R B
WD IR A B T A LA (R PR B8 X, 33 8 T 4/
() LA 7 R T80 0 A 9 78 16 FOE R, DAk 20 4 A4 7K
G R AR AR OK o T, X5 R A S
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The solid lines in the figure a indicate plant leaf photosynthetic
physiological traits, the dashed lines indicate soil nutrients. The
solid lines in the figure b indicate soil nutrients, the dashed lines
leaf structural and functional traits. Horizontal and vertical

coordinates indicate loadings.
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Fig. 2 RDA analysis between soil nutrients and
photosynthetic physiological traits (a), and structural
and functional traits (b) of Juglans sigillata
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