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Relationship on Leaf §”C and Nutrients in Leaf and Soil of
Different Nitraria tangutorum Populations in Tsaidam Basin
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Abstract: In this study, 10 Nitraria tangutorum populations in six important N. tangutorum distribution
areas in Tsaidam Basin were selected as research objects, to make a comparison on the differences in leaf
5" C characteristics of different N. tangutorum populations and analysis the correlations between leaf §"C
and nutrients contents in leaf and soil, by measuring their leaf §C,leaf nutrients;organic carbon (C),ni-
trogen (N),phosphorus (P) and potassium (K) contents and soil nutrients: pH,organic matter (OM) , to-
tal nitrogen(N) , total phosphorus(P), total potassium(K) , hydrolysis N, available P and available K con-
tents. The results showed that;(1)there was a significant difference in leaf §¥C between different N. tan-
gutorum populations, leaf 8" C varied from — 27. 66%, to — 25. 47%,, and their leaf average §" C was
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—26.66%. (2)Leaf §"°C showed a extremely significant negative correlation with latitude, positive correla-
tion with longitude and positive correlation with altitude respectively (n=10) ,thus latitude,longitude and
altitude were important factors for leaf §°C. (3)Leaf 8§ C showed a negative correlation with leaf N,P and
K contents, but this correlation was not significant (n=230), whereas leaf §'°C had a extremely significant
correlation with leaf organic C content (n=230). (4)Leaf §"”C showed a extremely significant negative cor-
relation between OM, total N and available K contents in surface soil (0~15 cm) (n=30) and a significant
negative correlation between total P, hydrolysis N and available P in surface soil (0~15 cm) (n=230) re-
spectively. In addition,leaf §”C was extremely significantly correlated with OM and total N content in soil
(15~30 cm),but it had no significant correlation with nutrients content in soil (30~45 cm). In general,

latitude,longitude,altitude,leaf organic C content,soil total N,total P,hydrolysis N,available P and availa-

ble K contents all had significant influence on §"C in leaf of N. tangutorum.

Key words:leaf §"C;leafl nutrients;soil nutrients; Nitraria tangutorum ; Tsaidam Basin
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Table 1  Situation and altitude of 6 distribution areas of N. tangutorum in Tsaidam Basin

4% Code 45 Sample plot 45 B Latitude 2 % Longitude #F 4k Altitude/m
WL 12 f R Wulan keke town N36°59'56" E98°10'19" 2 966
KL ] & 7] Keluke lake N37°19'1" E96°54'6" 2 819
CK %% R Chaka town N36°47'5" E98°58'39" 3074
GH 72§ Gahai N37°8'8" E97°34'50" 2 865
GB K BE A3 Gebi station N37°14'44" E97°1'59" 2 824
HT 3k fth 47 85 Huaitou tala town N37°19'24" E96°51'1" 2 817
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Table 2 Leaf 8" C and nutrient content in different N. tangutorum populations

K 5 Sample plot 813 C/ %o FH Lk SOC/(g/kg) 2% TN/ (g/kg) 2 TP/(g/kg) 2 TK/(g/kg)
WL1 —25.92£0.06b 357.43£7.98d 42,3742, 95¢cd 2.3740.06cde 17.32+£1.41a
WL2 —25.97£0.11b 384,23£7.70c 48.16+3.03ab 3.3240.07abc 17.10+£1. 34ab
KL —27.18£0.07¢g 358.36+9.84d 26,1242, 44f 1.60£0. 02e 8.03+0. 80e
CK —25.47£0.07a 387.69£9. 11hc 37.61+2.37de 2.1140. 08de 17.19+1. 62ab
GH1 —26.67+0.05d 407,65411.07a 45,9642, 98cd 3.1240.07bed 15.13£1. 32bc
GH2 —26.27+0.11c 365.87+7.60d 38.95+1.27de 2.9240. 11bed 14.76£0. 75¢
GBI —27.01£0. 06f 415, 63410. 29a 33.9242.67¢ 2.1940. 10de 12.25+0.60d
GB2 —26.87+0.06e 382.15+7.89c 41,8142, 83cd 2.434+0.03cde 13.08+0. 76d
HT1 —27.66+0.08h 401.3447. 36ab 51.19414. 66a 3.7740.09ab 16.72+0. 13abe
HT2 —27.56+0.07h 403.1849. 53ab 52.65+2.67a 4.234£0.05a 16.84+1. 36ab

S {H Average —26.66+0.71 385.62+22.61 41.89+38. 24 2.81£0.79 14.724£3.20

AR RS R 1:SOC. A LI TN, 250 TP, 20 TK. 8 [R5 A ] 5 5 78 i B fa] B 7E 0. 05 /K FAP7E 1 % 1 22 5 (Duncan”s ) s F [l

Note: Codes of sample plot same as Table 1;SOC. Organic carbon; TN. Total nitrogen; TP. Total phosphorus; TK. Total potassium;Different letters within same

column indicate significantly different among populations at the 0. 05 level (Duncan multiple range test) ; The same as below.
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Table 3 pH and nutrient contents in soils in different N. tangutorum populations

FEM T LB X U ki T A HA
Sample Depth pH OM TN TP TK AN AP AK
plot /em /(g/kg) /(g/kg) /(g/kg) /(g/kg) /(mg/kg) /(mg/kg) /(mg/kg)
0~15 8.71+0.13  3.80+0.03  0.28+0.02  0.5140.02 17.76+1.01 13.11+0.96  9.92+1.03  132,28=+4.04
WL1 15~30 9.24+0.13  5.86+0.07  0.37£0.02  0.60%0.05 17.33+0.91 11.97+0.07  8.77+0.06 199, 92+8. 86
30~45 8.60+0.10  2.9740.07  0.1740.02  0.4840.03  17.09+0.97  4.56+0.06  2.69+0.04  90.70+4,42
0~15 9.20%0.15 4.6740.04 0.2140.04 0.4040.02  18.0240.13  11.4+1.14  11.63£0.92 115.64%10.31
WL2 15~30 9.3840.08  4.160.08  0.22+0.02  0.3740.02  18.95+=1.43  11.4+0.93 5.16£0.12 130.23£10.45
30~45 9.05+0.16  1.96+0.04  0.1040.02  0.2840.04  19.314+0.74 5.134£0.10  3.45+0.10  65.61+1.63
0~15 8.60+0.18  18.3640.98  0.86+0.06  0.73£0.04  20.50+1.46 34.19+1.61  9.92+0.98 226.08+11.07
KL 15~30 8.6040.12  15.58+0.86  0.80+0.04  0.76+0.03  20.40+1.55 35.33+1.38  8.9740.11 168.07+7.10
30~45 8.38+0.14  23.124+1.10  1.2740.04  0.7540.04  22.17+1.77 40.46+3.22 10.11+0.97 243.04+10. 96
0~15 8.63+0.14  3.74£0.04  0.2140.02  0.5540.03  19.50+0.71  6.27+0.05  1.35+0.03  156.16+3.63
CK 15~30 8.584+0.10  3.02£0.04  0.174+0.02  0.5540.04  18.47£1.17  5.70+0.17  0.7840.07 135.30+3.06
30~45 8.48+0.04  3.26%£0.14  0.174£0.02  0.5540.04  22.04+1.89  3.424+0.03  1.16+0.06 128.39+2.96
0~15 8.47+0.12  8.30+0.05  0.36+0.03  0.40£0.02  20.24+1.56 83.76+2.39  6.68+0.20 387.12+16.65
GH1 15~30 8.27+0.15 16.22+1.27  0.84+0.05  0.4540.05  20.50+1.54 184.62+4.30 10.68+0.89 635.71+30.07
30~45 8.37+0,12 12.27+1.11  0,48+0.03  0.4+0.02 19.06+1.09 190.88+3.90 19.05+1.08 466.33+27.94
0~15 8.43+0.04  15.2040.27  0.7540.03  0.53£0.03  19.664+1.07 235.90+5.16 21.33+1.74 453.31+27.89
GH2 15~30 8.61+0.05 17.5941.95  0.9840.07  0.59£0.06  21.344+0.95 354.99+11.51 8.97+0.08 725.41+26.58
30~45 8.46+0.08 8.87+0.08  0.5740.03  0.44+0.04  20.2241.82 165.24+4.50  3.83+0.04 493.49+4.53
0~15 8.48+0.08  28.76+1.98  1.10£0.02  0.64%0.01  16.38+1.86 51.85+3.93 31.23+3.21 482,22+4.32
GB1 15~30 8.58+0.08  11.80%0.92  0.48+0.05  0.58%0.03  16.30+0.90 34.76+2.24 20.57+2.14 380.00+3. 41
30~45 8.76+0.08  10.2141.67  0.4740.05  0.6140.02 17.14+1.69 30.77+3.21 16.58+1.11 367.26423.16
0~15 8.6640.08 17.8841.12  0.78£0.01  0.60£0.05  15.96+0.14  40.46+4.27  27.99+1.20 541.46+48.42
GB2 15~30 8.64+0,08  22.4+1.86 1.2740.11  0.76+0.05  16.55+0.90  62,1143.43  65.0943.45 469.7+24.05
30~45 8.60+0.14  21.76+2.19  1.38+0.04  0.76+0.04  15.8640.14 67.81+3.47 64.52+4. 44 489.06+24,22
0~15 8.59+0.08  19.78+1.87  1.31£0.06  0.60£0.04  21.8440.20 651.85+24,62 30.85+3.26 602.86+35.19
HTI1 15~30 8.5540.08  12.1540.92  0.77+0.04  0.58++0.03 23.21+1.35 620.51+22.78 12.394+1.08 685.16+24,98
30~45 8.51+0.08 8.41+0.08  0.57+0.03  0.60+0.03  21.0740.55 387.4643.47  6.6840.06 398.82+33,43
0~15 8.47+0.10  23.61+1.85 1.66+0.11  0.64+0.04  20.184+1.35 469.52+24,05 27.99+2.24 734.91+35.13
HT2 15~30 8.53+0.08  19.60+1.87  1.34+0.10  0.67£0.04  22.384+1.81 418.8+21.00 31.99+3.22 577.16+24.98
30~45 8.48+0.09 9.084+1.02  0.63+0.03  0.6340.04  23.04%2.20 162.96+11,40 11.06+0.10 364.22+28.13

TE:OM. A HLIT s AN B L s AP, AR ; AK.L 38T

Note: OM. Organic matter; AN, Available nitrogen; AP. Available phosphorus; AK. Available potassium.



11 8 R B A4

SRR E R R 87 C St LR - FE AR Y O R 2305

HREREM A K &80 8. 03 g/kg, W EH LT H
byt DX o R

2.1.3 TEAEMR MARIALEL.MEELZ
WREE IR, -3 pH (E & T35 43 48 b5 % 1t K8 43
SRR B (AR Ak A T0 B R AR L 40 i X
JEREFR IR EE M T LA, Bk ok
PF.30~45 cm M LS & EE AT 0~30
em R L HE, BAh R R 2 1A )
TR REE AL A3 pH H R SR 40 i Z A T 2
o A3 LERE L5 pH HAM RS & EE
B 2 A o R pH E A T 8. 60~
9. 38, Xt FH MM X, - OM & & Jy i, o]
v RN G BE 2 3 ) JE R L OM & 4 A X 3¢
1o T 22 A A R0 28 R A IR T b s X, £

4R Altitude/m

B TNLUTP R TK & i J5 0, B 22 AR 48 25 R 4 A
AR R e A R TNCA TP & fE AR X BUIR, A 7
NP J0 F AH X} 6 = 15 5L ?}Ej:i;i% TK & &1 5 .
Sk B L A S A A TR & A X 5 e L T BE
FEUAFE RIEA B K 4. HIEA IR =
T3 s 5 22 ] ORI 2SR B O s BE AN AP A
B i 38R IR T At b DX TR Sk B B R
B 2l 1 ) J B RS TR O i T Al X
2.2 AREHEMHRFCEHEMEBMENXR
FHOG 23 A 4 R R WY 1 o s B ok ) 32 3R 21
0" C 5 H AT M 4 BE | 28 BE RN IR A AR AR 2 1
FXFZR(P<0.01;n=10), Bt 5 o¥C 5452
e Sk 3 BORE G L T 5 48 B8 R T 4 v BE 34 R R 3 IR
AHOC, A A AR WA i m] D, S8k R 23

2 i Longitude/*
96 97 98 99 100 2800
-25 25
*
-26 26
o o
© ©
-27 27
¥ $=0.9607x-120.34
#=0.952,P<0.001
$
-28 -28

B 1 A R AR 8 C S E R

y=0.007 5x-48.283
=0 908,P<<0.01

2§ J% Latitude/*
3000 3200 36.6 36.8 37.0 372 374
-25
* *
-26

8 °C/%o

S27 [ y=-3.9336x+119.48
#=0.957,P<0.01

-28

JBE TV A 13 JBE 1) S AR

Fig. 1 Relationship between leaf §"C and 1at1tude,long1tude and altitude of sample sites

440
*
. 420 ~
*» . %D
¢ 400 &
L 24 =
: 3
380 &
=
y=-22.909x-225.09 . 360 E
=-0.718,P<<0.001 . ‘
. 340
320
-28 -27 26 25
5
y=-0.149x-1.165 4
S r=-0.133,P-0483 | |
%*
LS )
\d =~
. 3 ED
L <
. L ¥4 a
* o =
3 2 5
L X2 2 4’H
1
-28 -27 -26 225
8 °C/%

K2 Atss"CHEHEAENINC.&ENLEPAME K
and SOC, TN, TP and TK contents in leaf

Fig. 2 Correlation between 8" C

60
* *
3
. « ‘e 50
* o ¢ * Q‘ %D
‘0\:\0,\0 40 2
* o * 4
¢ . =
¢ . 30 &
. &
y=-1.448 7x+3.2754 *
r=-0.124,P=0.514 20
10
-28 =27 -26 -25
20
. . . ®
. - ™
* * & * )
. - o . =
*e +* 152
R ? =
y—0364x\5018 E
r=-0.080,P=0.675 <
.o
-
5
-28 =27 -26 -25
5 C/%0
IR G



2306 [ A N7 i1 338
4 MHRCERADLIERELIEBAEFERMBXREH
Table 4 Correlation coefficients between leaf §'°C and chemical indices of soil in different depths
=AY N N L. N . e
SRR . H U 24 2% L Wi U A
/,,Cmp p OM TN TP TK AN AP AK
0~15 0.422 —0.827* % —0.889" " —0.585" —0.309 —0.675" —0.720* —0.794**
15~30 0.492 —0.670" —0.680" —0.463 —0.474 —0.617 —0.423 —0.543
30~45 0.276 —0.544 —0.574 —0.567 —0.197 —0.628 —0.278 —0.58
s e % JRHIRRAE 0,05 R 0. 01 KF B EHMK .n=30.
Note: * and * * stand for significant correlation at the 0. 05 and 0. 01 level, respectively,n= 30,
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5t/ TN.TP f1 TK & Bk 2 ALK R, H
HAH S R 3k 3 2 MK (P>>0. 055n=30),
UM HFAEILC RS R 0WC R T8 &M
A G R (P<<0.01;n=230), U8 14 J& #Ent A
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DL bS5 U0, B ar 3 pH Sk, 3 A BB
AR S R S R 9P C BRI ER L H
AHSCPERE BEA BT AN TR) Ak b 5B b 25 + 2 VR
BN B 8" C 5 F b~ 38 b5 & & M 56 & Bkt
Z AR, F L, £ 2 O ~15 cm) fb24 45
B Fr a2 I Il R 81 C R ) o B
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L H R R0 ~15 em) b2 48 45 B i IR
FIRIE R 0" C s m i .35 Pl RE S F A VAR R
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