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Response of Leaf §°C and §°N and Environmental

Factors in Different Habitats of Populus euphratica
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Abstract: Using the leaves of Populus euphratica forest age groups (young trees and mature trees) from
eight different habitats in Xinjiang as material, we measured natural stable carbon and nitrogen isotope

composition (§"C and §'°N) value, carbon content, nitrogen content of leaves and specific leaf area, ana-
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lyzed its " C and 8" N values with altitude, latitude and longitude, leaf carbon and nitrogen contents, spe-

cific leaf area as well as the relationship between water use efficiency. The result showed that: (1) the av-

erage 8" C value of sapling and mature leaves was —27. 863%,(—28. 776%, — —26. 695%,) and —28. 230%,
(—29.717%0 — —26.033%0), respectively. §"”C values of P. euphratica leaves in different habitats were

significantly different (P<C0.05), and §"C values of sapling leaves were all greater than those of mature
trees. The average 8" N values of saplings and mature forest leaves were 3. 259%,(—1. 842%,—9. 082%)
and 3. 651%,(0. 798% — 5. 779%), respectively. (2) The variation ranges of carbon content in leaves of
saplings and mature forests were 44, 573%, — 49. 056%, and 43. 226%, — 47. 349%, respectively, with an
average values of 46. 225%¢ and 45. 720%,. The variation ranges of nitrogen content in young trees and ma-
ture forest leaves were 1.327%, — 2.116%, and 1. 164 — 2. 450%,, respectively, with the average values of
1.708%, and 1. 823%;. The content of carbon in mature forest leaves was negatively correlated with its §*C
value (P<C0. 01), while the content of nitrogen was positively correlated with 8" C value (P>0. 05).
There was a significant positive correlation between carbon content and 8 N value in mature forest leaves
(P<C0.01), while there was a significant positive correlation between nitrogen content and §° N value (P
<C0.05). (3) The average specific leaf area value of saplings (91. 565 cm®/g) was lower than that of ma-
ture trees (103. 141 em’/g). (4) §"C and 8" N values in leaves of young and mature trees were significant-
ly positively correlated with latitude (P<C0.01), 8" C and 8" N values in leaves of young trees were also
significantly positively correlated with altitude (P<C0.01), and §" N value in leaves of young trees was also
significantly positively correlated with longitude (P<C0. 05). (5) The average water use efficiencies of
young and mature trees were 77. 618 pmol/mol (68. 070 — 91. 069 pmol/mol), 72. 463 pmol/mol (62. 809
— 97.111 pmol/mol) , respectively. The water use efficiencies of young and mature trees were significant-
ly positively correlated with their leaves §C (P<C0.001), their 8" C values (—26.695%, and —26. 033%)
and water use efficiencies (91. 069 and 97. 111 ymol/mol) were the highest in Yutian County.

Key words: Populus euphratica ; stable carbon and nitrogen isotopes; environmental factors; water use ef-

ficiency; special leaf area
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Table 1 Basic information of 8 sampling sites of P. euphratica leaves
HE B 5 FE il R AE 1T Bk “i Z
Habitat code Sample collection site Altitude/m Latitude Longitude

A 22K H AR #R 7545 3ty Moyu county Jigdakuduk management center 1278 37°34'45. 84" 79°38'15. 79"
B 3E LG 5K A AR 97X Aibi lake national nature reserve 241 44°39'38.02"  83°20'14. 60"
C HZ W EE S E R 3 IX. Ganjiahu national nature reserve 263 44°53'06. 47" 83°42'14. 60"

RF B JeHE & F6 R A Gl oo loa 11" onolrg aolf
D Topi village, Niya township, Minfeng county (riverside) L4l 37°04°23. 11 8273859 32

R H AR 5 1 s ik IX 010 o gom g1 4n aall
E Minfeng county Kumucha Creek station forest area 1385 37°12°04. 75 82°54'45. 63
F FHE (%K %) Yutian county (Kalk) 1395 36°57'07. 03" 81°13'46. 12"
G T (B B & 54L) Yutian county (Arixi Mazar) 1351 37°05'21. 47" 82°04'21. 25"
H £ E L (B I Moyu county (Sahari) 1 280 37°34'54.53"  79°40'50. 34"
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Table 2 Carbon and nitrogen stable isotope compositions and related physiological indexes in leaves of young and

mature P. euphratica {from different habitats

i H o 1 25T B A 2%
T /s N Corbon Nitogen CIRT R
content content /(em®/g) /(pmol/mol)

ZH Young trees —28.736 0. 981 45.084 1.327 106. 852 68. 370

A J M Mature trees —29.717 4.172 46.470 1. 684 100. 283 63. 086

418 Young trees —28.776 5.961 46. 628 1.638 98. 946 68.070

b J M Mature trees —28.190 5.779 47.162 1. 970 110. 082 70. 696

) 2B Young trees —28.598 1.925 49.056 2.116 113. 459 70.034

¢ JR M Mature trees —28. 540 1. 799 47, 349 2. 450 117,381 69. 415

2B Young trees —27.153 1. 081 45. 670 1.762 86. 664 86.016

P M Mature trees —28.409 0.798 43.226 1. 164 93.773 72.129

) 2B Young trees —27.049 5.623 46. 222 2.163 94.116 87.153

£ JHA Mature trees —27.598 4,348 43.922 1. 661 90. 243 81.063

. 2B Young trees — — — — — —

F A Mature trees —29.126 5.714 46.090 2.232 133.363 62. 809

. I Young trees —26.695 9.082 44.573 1. 888 80. 166 91. 069

N WA Mature trees —26.033 2.949 44. 232 1. 849 75.684 97.111

I Young trees —28.037 —1.842 46. 311 1. 321 91.730 76.243

H LK Mature trees — — — — — —

S ZF Young trees —27.863£0. 334 3.25941.419 46.22540.203 1.70840. 042 91.565+2.157 77.618+1. 264
Average WM Mature trees —28.23040. 446 3.651+0.717 45.72040. 179 1.82340. 041 103.141+£1. 970 72.463+1.359

o A ZH Young trees —3.18 115.18 4.02 13.89 25. 04 14. 93

CV/7 M Mature trees —4.18 51.97 3.98 8.18 19.48 19.13

TE A AR /N T 45 T 20 ems B S AR KT 20 cons— 373 R 25 T8 S A a2 0 IR 5 o op BIOHE Sl 3 B R iR

Note: Young trees are breast diameter less than or equal 20 cm, Mature trees are breast diameter more than 20 cm;

or mature trees in the sample site; Values in the table are means + SE

means there is no young trees
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........... KRR - Young forest leaves
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295F
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255 T
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BT 4 Rkt 8t C
Fig. 1

The relationship between the §%C,

1B 55 25 B 1 R 0 2 B A DG OC &R (R = 0. 0225, P<<
0.01;R*=0.2669,P<0.01),

2.3 ABHMMBART AR ATESERES
SPC.ON WX &

AN TR AR S5 4l R R R AR B A 1 e C % i AR
AL 20 53k 44, 573%0 ~49. 056 %, F1 43. 226%, ~
47.349%0, - Y1 43 0 K 46. 225%, F1 45. 720%, , A%
S RBUY R 4. 02 % F 3. 98 % LB R BRI A C A i
T w80 T BRI R s G AR R BGRR B N i AR
A3 B4 5 R 1. 327%0 ~ 2. 116%, A1 1. 164%, ~
2. 450%0 - IME A R 1. 708%0 K0 1. 823%,, A8 &
B3k 13,89 % H1 8. 18 %, S B ki i N & &
FEAR T MR | (R 2) .

B2 R, ket i C &5 87 C H 2

I Mature forest leaves

105y y=0.0308x+1.8814 /™y 1
8.5 R*=0.0364 P>0.05 ; i
£ 4sh AVEERN ]
Z : ] I nanes f A o
w 250" i i
y— -0.0025x+4. 5607
0.5R | R=0.0014 P<0.01
1.9 B[ 1351 1359 1382 mA
35t WY
K Altitude/m
3=-0.022x+4.4404
10.5¢ ) R*=0.0660 P>0.05
Z
w©
_157 79 797 797797 797 81" 81" 82°82° 82 82 82°
3=-0.0075x+4.474
-3.5% R=0.0013 P<0.05
22 J¥ Longitude/E
1051
g5k y=-0.0433x+4.9962 |\
R=0.2669 P<0.01
6.5F W
£ 4sF
Z
L 25f
0.5F
5P J i
y*O 0354x+0.9973 1.

-3.5% R=0.0225 P<0.01
45 & Latitude/N

BN SR AEERN R

8" N values in leaves of P. euphratica

and the elevation, latitude and longitude
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A C 6 & (R =0. 1700, P<<0. 01), i H N
TS Y CHREIEM KX R (R =0. 0020, P>
0. 05) JHARIA B Z 7K s bkt i C & &5 o
N H 4% 5 IE A0 6 56 & (R =0. 0520, P<C0. 01),
MHN &E5 YN HE R FHEMLELER R =
0. 0450, P<0.05),

ME 3 AT AS ] A 5% A A% g W pkt e C &
w5 H " C BIEMIKKLR (R =0.0770, P>
0.05), 1M 5 H 8" N ¥ & i Ml X & &R (R* =
0.0640,P>>0.05) ,{H ¥4 ik 5] & 3 K 5 & B4 bt
AN S & 5H 6" CH M B2 RAHLLER (R =
0. 1620, P<0.01), MM 5 H 6" N {H 4 & 8 3 1 AHC
K F (R*=0.2450,P<C0.05),

2.4 HHHMMABEMKER SLARES §°C
8" Ny 4H X 14

2 WoR ORNFABE IR R SLA (19728 {63
Ik 80. 166 ~ 113. 459 cm’/g, ¥ {H J 91. 565
cem? /g AR R AKH 25. 0495 5 B - SLA (148
1k, 36 Bl B 75. 684 ~ 133. 363 cm?/g, VB 1H N

103. 141 em® /g, AE S R ER 19. 48% . EH 4% Zh A4 Al
AR B SLA 5H 8% C.8" N B9 o Hr B,
50T
o
A8 y=0.5999x+28.607 % 8 8 8
. R=0.1700 P<0.01  ® °
:':—“g 461
=
©8 44¢ ®0 Q
@) @ o
nt @ °
@ 8
40 : : . . .
25 26 27 28 29 -30
8 °C/%o
50 - 3=0.2054x+44.906
R=0.0520 P<<0.01 ©
48 r &® cg g 8 ]
= B J o . B e
PRS o, g 5
i g <
4T 2
O3
Q

-0.5 0 5 15 25 35 45 55 65 175
8 " N/%o

MR SLA 5H 6" C AHE R ECH 0.0570 F1 0. 2330,
S5H SN MK Z$CH 0.0010 F1 0. 0450(F 4),
2.5 YRR AKRTRKSFARERES
CHXFR

MR 2 AT LU Y AN [6] AR 55 10 A A% 40 AR bR
Ji oK 3 A AR BB B D 68,070 ~91. 069 prmol/
mol,FYJ{E N 77. 618 pmol/mol, £ Ky G>E>D
>H>C>A>B ETHEBTHRSH) (G W4
AR K 23 )RR (91, 069 mol/mol) %5 i T Hifth
AR 55 B G R RR s 0 A AR I K G D R A AR
S 62, 809 ~ 97. 111 pmol/mol, F #{H K
72.463 pmol/mol,F{M K G>E>D>B>C>A>
F 78 FHE T H R DH) (G Mt 7 K4 FH
BF (97, 111 pmol/mol) % & T H b A= 5% 1 W
Ak

AR oK R AR S o8 C{H 2 IEAH G
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