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Regression analysis on leaf and soil nutrients of different Nitraria
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Abstract: [Objective] In this study., we investigated the leaf nutrient characteristics of different Ni-
traria tangutorum populations in Tsaidam Basin,and analyzed the effect of soil fertility on leaf nutrition, ai-
ming to improve the protection of N. tangutorum. [Method) Ten Nitraria tangutorum populations in six
important N. tangutorum distribution areas in Tsaidam Basin were selected to measure the nutrients in
leaves of different Nitraria tangutorum populations and soil depths (0—15,15—30,and 30—45 cm) and

investigate the differences in leaf nutrients of different N. tangutorum populations. Then the regression
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model for leaf and soil nutrients was established. [Result) (1) Contents of leaf nutrients of different
N. tangutorum populations showed significant spatial variability. The ranges of leaf organic C,N,P and K
contents were 357.43—415,63,26.12—52.65,1. 60—4. 23 and 8. 03—17. 32 g/kg,respectively,and the ra-
tios of C/N,C/P and N/P were in the ranges of 7. 68—13. 49,95, 33—218. 98,and 12. 44— 17. 84, respec-
tively. (2) The relationship between leaf organic C and leaf N,P and K was not significant, whereas leaf N
content had significant correlation with leaf P and K. (3) Leaf nutrients showed no significant correlation
with latitude,longitude and altitude,but they had significant correlation with contents of soil nutrients. (4)
Regression analysis results show that leaf nutrients of N. tangutorum had significant correlation with nu-
trients in surface soil (0—15 cm),among which leaf N content had significant positive correlation with hy-
drolysis soil N,leaf P had significant negative correlation with surface soil total P and leaf K showed signif-
icant correlation with surface soil total K, hydrolysis N,and available P. In addition, total N, total P,hydrol-
ysis N and available K contents in deep soil (15—30 ¢m) had significant effects on leaf P only. However,
leaf N,P and K contents are not correlated with nutrient contents in deep soil (30—45 cm). [Conclusion]
Leaf N and P contents of Nitraria tangutorum populations in Tsaidam Basin were relatively sufficient,
whereas leaf K content was insufficient. Nutrient contents in surface soil (0—15 c¢m) had significant effects
on leaf nutrients.

Key words: leaf nutrients; spatial variability and distribution; regression analysis; Nitraria tanguto-

rum ; Tsaidam Basin
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Table 1 Information of 6 distribution areas of N. tangutorum in Tsaidam Basin

FE 4 Z M4k /m

Sample plot Latitude Longitude Altitude
L 22 fl fi i Wulan keke town N36°59'56" E98°10'19" 2 966
Al 4 75 Keluke lake N37°19'01" £96°54'06" 2 819
%% K48 Chaka town N36°47'05" E98°58'39" 3074
J4 Gahai N37°08'08" E97°34'50" 2 865
R BE %3k Gebi station N37°14'44" E97°01'59" 2 824
PR3 A F7 48 Huaitou tala town N37°19'24" E96°51'01” 2 817

1.3 MZEmBRAE
L3.1 vthfass KHRELRERSE.
HEAET 105 CRAT 1 h,80 CRYET 2= FiRfEE,
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Table 2 Nutrients in leaves of N. tangutorum of different populations in Tsaidam Basin
A A BB/ 2R/ LW/ L/
Sam lL lot (g kg™ M) (gekg™H) (ge kg™ 1) (g+ kg™ 1) C/N C/P N/P
plep Organic C N P K
= i 1 357.43+7.98d 42.374+2.95¢cd  2.3740.06 cde 17.32+1.41a 8.45F0.40 def 150.55+1.10 e 17.83+0.83 a
Waulan keke town 1
152 fal
& IR 2 384.23£7.70 ¢ 48.16%3.03 ab  3.3240.07 abc  17.10%1.34 ab 7.997£0. 66 ef 114.834+2.70 g 14.52+1.20 cd
Wulan keke town 2
[EENAl arg - . . - e ;
358.36+£9.84d 26,1242, 44 1.60£0.02 e 8.031+0.80 e 13.49%*1.52a 218.98+7.20a 16.33%1.38 ab
Keluke lake town
ﬁ‘} I 387.69£9.11 be 37.614£2.37 de  2.1140.08 de 17.19£1.62 ab 10.32£0.41 ¢ 184.03£2.44 ¢ 17.84£0.47 a
Chaka town
Tk
E{\q(fqill 407.65+£11.07 a 45.9642.98 cd  3.1240.07 bed  15.13£1.32 bc  8.88+0.34 def 130.5240.49f 14.71£0.61 cd
Tuok 9
E{\a(fa;? 365.87+7.60d 38.954+1.27 de  2.924+0.11 bed 14.76+0.75 ¢ 9.40£0.11 cd 125.54+£1.94 1 13.36+0.05 de
JBE R 1
L. . 415.63410.29 a 33.92+2.67 e 2.1940.10 de 12.2540.60d 12.2940.67 b 189.50+£4.37 b 15.447£0. 48 be
Gebi station 1
KBE N 2 .
. . 382.15£7.89 ¢ 41.814+2.83 cd 2.434+0.03 cde 13.08+0.76 d  9.16+0.43 cde 157.54+1.59d 17.23+0.98 a
Gebi station 2
‘W%ﬂl{%ﬁ%ﬁll 401.34+7.36 ab 51.1944.66 a 3.7740.09 ab 16.7240.13 abe 7.88+0.58 f 106.544+0.51 h  13.57+0.92 de
Huaitou tala town 1
B 3 dki
t J:‘mj:lt‘z 403.18%9.53 ab 52.6542.67 a 4,2340.05 a 16.84+1.36 ab 7.68+0.57 f 95.33£3.37 1 12.44+0.48 e
Huaitou tala town 2
F 18,461 * 23.828* * 430, 471"~ 25.178* % 25.341% % 468,925 * 16,211+~

Y« 9 KR 5 B R )N R 4 22 5 3 (P<<0. 05)

Note: Different lowercase letters in each column indicate significant difference at P<C0. 05.
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PEHT, S5 R R, 0 A HLER O NLPLUK i DL &
C/N.C/P 1 N/P 528 i | 4 FE R 3k o B 1 AH OC
PEBI AR A B B E K (P>>0. 05, 2=10), A] %01 4 4l

60r ©N:HP.@® K

y=0.165 6x—22.091 o
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. O *
S S . $=0.030 5x+3.053 3
g © R’=0.045,r=0.212,P=0.557>0.05
- o
e (] __e0 o
0F o 19,018 3x—4.2517 .
R’=0.216,=0.464,P=0117>0.05
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Bl 1 Sk ARG AR AL CEH N P.KWEEXR
Fig.1 Relationship of organic C with N,P,and K contents

in N. tangutorum leaves in Tsaidam Basin
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Fig. 2 Relationship of N with P and K contents
in N. tangutorum leaves in Tsaidam Basin
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Table 3 Comparison of leaf nutrients between Nitraria tangutorum in Tsaidam Basin and other regions

o C/% N/Y% PI% K% C/N o/p N/P AR
ffifj;ﬁi% iﬂs‘zgﬁrg‘asm 38. 64 4.19 0.28 1.48 9.55 147. 34 15.33 ()ﬁﬁiﬁy
T+ E A Y Loess plateau plant 43. 80 2.41 0.16 1.67 21. 20 312. 00 15. 40 [1]
TReEAEY) Ningshan County plant 44.70 2.28 0.21 1.74 22.00 267.00 13.50 [1]
HE Y China plant / 2.02 0.15 / / / 16. 30 (7]
PR JERIY) 1 Global scale 1 plant / 2.01 0.18 / / / 13. 80 [8]
LR ERY 2 Global scale 2 plant 46. 40 2,06 0. 20 / 22.50 232.00 12.70 [15]

TE 3% PBUE S 25 BF 58 XSRS i R 4 e (Bt 20 M0 9 24

Note:Data in the table represent the average contents of nutrients (mass fraction) in leaves of plants from different regions.

2.5 BRMHAEFIEEMTIEFRSESENXR
S
W 2y x5 SRR 0~ 15 em
+)Z2 44 N 4 P4 KU NVAE Pods K
B (mg/kg) 507 w25 To 1o ~T11 ~ 212 T AT 15~
30 em 2 T ERIEAR S B 2 20 25 20
217 23 0 G ER 30 ~45 em + 2 H3E FE iR AR S
oy A ARER R NVPLOK & &
(g/kg) R SPSS 19. 0 Jp #7814 43 51 %F (1 0 i A
Fr o3 B MU [R] R B - HE 57 73 3 B 5C R R AT [l Y 46
Lo X BT R EAT B F YA Rk B A R N
P.K &Y 30~45 cm -2 R84 & & 9 10117

R B A R ) 5 5 K P R 30~45 em £ )3 £ 1
Fror & R X M B 3R AR A B F R s 50~ 15
em 1R BHEFR I E BOC R AR T B KR T 8
K- (P<<0. 05,n=10) :

y1=173.108+0. 0122, —0. 0582, —0. 005x; +
0.064x,—0.956x;+0. 0022

y,=10. 609+0. 0022, —0. 008x, +0. 001x; +
0.003x,—0.056x; —0.001x4,

y;=280. 714 +0. 002z, —0. 011z, —0. 003x; +
0.035x,—0.515x; —0. 0022 ,

UM F P &5 15~30 cm )2 154555
f14 o] YA 7R 3k ) A 5 S (P <20, 05) , e[l I3 75 7
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A

y: =14. 566+ 0. 0042, — 0. 00924 +0. 001z, +
0. 0081, —0. 02321, —0. 0052y,

XA L 4 A5 78 4% T Il U9 R Rk AT 3 R A
5 o S BR AN dk 2 0 A 2 ] ISR AR LR 4
HiZ 4 AL HORM A N &3S 0~15 em L)+

s N SEEEEEMAX.HHF P &ES 0~15
em R EEEP EREEEAMX. A K & &
435 0~15 em + B2 84 K Glf# N MAa % P
SEBFEMHK, AR PEREY 15~30 cm £
2 A NA PO N ORI EAL K & & B 3% A
(P<C0.05),

x4 ARNMHARSSESARLIELIEFRSSEXRHEFEMTE

Table 4 Regression equations between contents of nutrients in leaf and soil

T2/ cm e

I8l J= 77 7%

Soil depth Leaf nutrients Regression equation R P
0~15 N y1=173.108+0. 0642, 0.841 0.048
0~15 P y2=10.609—0. 008> 0. 894 0.028
0~15 K v3=280.714—0.003x3+0.035x, —0.515x5 0.871 0. 037

15~30 P y2 =14, 56640. 00427 —0. 00925 +0. 008219 —0. 00521, 0.984 0. 009

3 shik 5
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KEFEAE D EME 2 7 (P<<0. 05), X 3F 52 T 1 ] i
R Ao O A B R s () 25 S . AR E i
ST R R IRy A S B B A B A e &
B, 26 B 4 B R RO ORI e NLGPLUK i K& C/
N.C/P Hl N/P 3 K= A4 B ZE# 0 (P>>0. 05) , % 5
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PR 1 25 5 3R WY, O[] 8 R o i) DA 9 3 ) A OGP A
TE— M 2ER . B R IEFR X AFEM FERITR
(4 PR A o A7 e 22 S0 o A VAR e H
M X SEIR I BB IR S SR o A O R ST R

MR NLPLUK S5 4 bt i o R & i 5 OE A
Ko ZE)TAAENI RTINS B IR R S R+ 1
FROr AT T A, SRR ] M NUPUK & &
B2 1 AL Fe & & 35 520 (P<C0. 05), IR
WU A X B AT M I ST R, P R T R
wAT A NLVPLOK S W WA 2 5. S
IR I BT A R R, RHA LR 2 PLe
K. Bdiff NVAR P fdia K & 5 NJPLK &
IR A O, G e S X T B ) 41 /)
(Reaumuria soongorica) W5 Bw, L4 P M
WA P e St N S EHEE, BIEAVLE .2 N,
BN & PHMH#Eg P ERAYEHR P oEEE
TEAHSC, M A K& S AL N & i A5G,
T s A BN IR AN FRE 2 MY R 3R
5 57 5 & i B R G PEAT BT R R 1 AN [) R
+ )2 HIEM SR E XY M RS SRR SR
MR, AP, 0 NJPLK & & 5 %2
(0~15 cm) T 5743 & A OCPE SR BT, i — 20
WESE T Likshie, iRELENS. A NEEY
TIEGAE N 2B EAC(P<<0.05) .t/ P & &
HtgEe P HEE R E MG (P<0.05), 1 K
SRS A Ko NG P Sas R EHX
(P<<0.05), HIMLAT UL, &2 14 P4 K G
NVAZ P &5 H R 5 3200 & E T,
15~30 em + )2 H R SR AN P OoCER & &
A E 2 (P<<0.05), Hirp 4 N4 Pifi N
A K & B EE P, 4 N R N2 A
R M4 PR K 2 fAHSCH 7. BORE .,
AR RSB EE WM F NJPLK
T Y N R R SR EE R A,
A Wy A A X B FRoC R I, O3 — .
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P AMP. 2K HM K SRS P MK &F&
SRR T, X 5 KRN gL R
5+ W30 & RAE M SR E5 e A BT R A BAk
Ji KA 1 i — A0 BT

A BIESE 2 B L R R R B ARG 100 em), 2
FRAH s A A3 AR 238 97 R FEH T s A AR &
FEAMT 0~40 cm +J2 .4 0~20 Fl 20~40 cm
2 A RO B A R RO R Y 58. 69 %
22,96 %0, A3 B 4300 i B AR K1 59. 65%
H123.20% At 0~40 em 2 2 71 3] 0% i A1 F1) A
KT F B X, AR LS K E .
R R R, 0~30 em 48557 20 & & X% it | 557
gy E MO U HE 0~15 em 12 b
FoaEaxrt A NP MK & &Ermiy ks T i
FHAP XA RS HIAR R A G, Y R 5
Gy L TR A B F T AR AL T HAE Y X 3R 4 1Y
WS ARG 3R A B A 2 T P AR A T A A 5 2 TR A
YA B RE B B (8 H ) E A7 BORE AN 48 A5 I A R
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