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C, N, P, K Stoichiometric Characteristic of Leaves, Root and Soil in Different

Abandoned Years in Loess Plateau

ZHANG Hai-dong' , RU Hai-li*, JIAO Feng""*°" | XUE Chao-yu', GUO Mei-li’

(1. College of Resources and Environment, Northwest A&F University, Yangling 712100, China; 2. Institute of Soil and Water
Conservation, Northwest A&F University, Yangling 712100, China; 3. Institute of Soil and Water Conservation, Chinese Academy of
Sciences and Ministry of Water Resources, Yangling 712100, China)

Abstract ; The research of plant ecological stoichiometry characteristics, nutrients distribution and their changes is of great significance
to explain the response and adaptation of plants to environmental change. Leaves, root and soil from eight different abandoned years in
Yanhe River basin were selected to study the content, characteristic ratio and distribution of carbon( C) , nitrogen (N), phosphorus
(P), potassium (K). The results showed that the C, N, P, K contents of plant leaves were 444,21, 22.34, 1.49, 14.66 mg-g "'
respectively, the C/N, C/P, C/K, N/P ratios of plant leaves were 21. 86, 424.72, 39. 82, 20. 27 respectively; the C, N, P, K
contents of root were 285.16, 5.79, 0.27, 6.07 mg-g~' respectively, the C/N, C/P, C/K, N/P ratios of root were 60. 56,
1019. 33, 46.55, 21. 36 respectively; the C, N, P, K contents of soil were 2. 28, 0. 18, 0. 28, 4.33 mg-g ™" respectively, the C/N,
C/P, C/K, N/P ratios of soil were 16.43, 8.40, 0.54, 0. 66 respectively. During the abandoned year of 1-35, C content of leaves
increased, N content increased and then declined, P content declined overall, K content declined and then increased. The C/N, C/P,
C/K, N/P ratios of plant leaves showed a rising trend overall. The changing pattern of root was different from that of leaves. Along with
the increasing rehabilitation age, C and N contents of soil increased, P content changed as arc-sin function, K content changed as
parabola, C/N decreased, C/P, C/K, N/P increased. With the increase of Abandoned Years, the ratio of C, P, K contents in leaves
and root decreased, the ratio of C, N, P contents in leaves and soil decreased, the ratio of C, N contents in root and soil decreased.
Corresponding relationship and its intension between different abandoned years and plant nutrient limit status and its allocation pattern
were different.
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Z LI ARA B} ( Gramineae ) . 3§ B} ( Asteraceae ) DA K
Bl (Fabaceae) fi¥ A £. WK IX (£ 1) FEAR
FAEY A M) B ¥ ( Setaria viridis (L.) Beauv) .
MR # ( Artemisia capillaries Thunb ) . & & &
(Artemisia scoparia Waldst. et Kit) | K ( Stipa
bungeana Trin ) . %k ¥F & ( Artemisia sacrorumb
Ledeb) . 28 (Artemisia giraldii Pamp) | ik 5 B i
1 F ( Lespedezadavurica ( Laxm. ) Schindl) | F 3 &
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®1 FEEARER

Table 1  General information of sampling sites

YiRE/(°)

MR /m

PREAERR/ a 5 3 . 5 3 HETERM ERPRAFN
1 15 18 21 1224 1236 1252 o FEWLE | A BT LR
5 27 22 24 1271 1254 1260 Wik ELCO VN 10) 2 X
10 25 25 22 1230 1236 1217 WEE B R L R
15 29 25 24 1251 1270 1264 EERT LIS NS VNE =YY S
20 10 18 24 1198 1202 1194 AT ZEH L BT
25 20 18 23 1145 1172 1193 Kt HATE | S R T
30 27 20 24 1228 1210 1218 BRFTE KPR | M R
35 23 23 25 1216 1244 1226 AT FIEEE | BORMRIR 5 T

l)ﬁgiﬁluﬁ(Roegneria kamoji Ohwi) | fiff Jii L2 R ( Poa sphondylodes Trin) | BAATHE ( Siphonostegia chinensis Benth) | I B ( Thlaspi arvense Linn) |

BORHRIR TS 1 (Astragalus melilotoides Pall)
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FRERCRAE SRR 7 TN BT A W o R R TS fE R
SEEENT R B B, A [l = T | AIFES 5 100
His . R AR I i & B9 A ) i R A St 3t
170 4>, BRREH A BRI " R4S BERE S AR At
TP ZFE R E, HNAZE 9 em 14553 0 ~
20,20 ~50, 50 ~80 ., 80 ~ 100 cm 4 JZH A YR F
BRI E A%, SR KR 5 N A AR
RIS RS JEHT | DEES | A . R AR
I & RIS 2 AR T 3T 160 AN, AR EE LR 18
“UEIE IR AR 5 AR A HEA T AR SR AR N
3.5 cm B 45430 ~20, 20 ~50, 50 ~80, 80 ~
100 cm 4 JZ2 R AE L HEFE &, IF 40 )2 4800 M = 4.
HERAE A AR o XTSRS b
1.2.2  SEERIE

HH H,S0,-H,0, 7 732 il & F 1 5 4l 4 it
A WRREMESEA . 20 SRR, HIEZ00
LA HrAL ( AutoAnalyzer3 ) U2 R B 2R R
BB L R S A L A6 EE T E
SR FHE R R AR AM I BIE I E A L. IR
% H,S0,-K,S0,: CuSO0,: Se fitfbJ5 4 A shil [CE
AAL(ATN-300) ME , T34 PR HISHBE DU LL (3%
D7, 34 KR S ARG - a6 B T
E , I HLETR P S R A i AN AR I
1.2.3  Fdiib 35 5Hr

AN AR AEBRAR B b B AR R A P - L N
P, K &g SRR B D) b i EE(E o A R T
(IR, AR A A X EEAE = (M
XY + XA + AHXS S ) /35 MRAR €L N,
P, K & B HARE L LI 0 ~20, 20 ~50, 50 ~ 80,
80 ~ 100 cm 4 JZHEWH 2 A= 1) 2 AR R B A
SEE; BHEC, N, P K A i SHERE H R

AN LRMEARFRE. FH Excel #EAT K %
AN5#PE R H] SPSS AR EHE #1758 1500 A
A 43 B LA S 22 S 2 3 P 43 B, ] Sigmaplot #71
Excel EA.

2 HRE5H

2.1 B P DR AR A (] P 900 B L A AT
%M C. N, P, K ALt rEie

B+ Fr e DGR B R AAR B B VR I €L N
P.K SHEFEHMED NN 444.21, 22.34 1.49,
14.66 mg-g~', C/N, C/P, C/K, N/P FI{H 53 5
H21.86,424.72,39.82,20.27. A N, P & &
WEIEMX(P<0.05) 1 C/P5 C/K B3EIEM
K(P<0.05),MF C/N 5 N/P B EFIEME(P <
0.01). 7ER#F1 ~35 40, it i C & it ok s Bt
s R N SRR EIHE TR 88T
20 4 2L TG FEI7E 20. 89 ~27. 60 mg-g ™' ZJa]; I P
THETE 1 ~20 AERNE SR, Z S5 TROE, SRR
TRk B E AR (P >0.05); A K &8
MRS SRS B PN TE 15 AEAL. FERBEL ~
35 4F W], iR O/N BT REE B8 i c/p
B TS C/K I N/P RIS EIHE TR
R B4 HIAE 15 AER1 20 R4k ().
2.2 B4 R DGR BT[] 7 51 86 B b R A B
HIRA C. N, P, K fbit i r ik

W R XGR A AR E AR R €L N,
P, K &R 54 285,16, 5.79 ., 0.27 ., 6.07
mg-g~', C/N, C/P, C/K, N/P ¥ ¥ {H 5 5 Ry
60.56, 1019.33,46.55,21.36. % C, N &Mk
WEFAMIC(P <0.01) R C, P EFwik i FAH
X(P<0.01). AELERFR C FEITHEL TR
JEN, P K SEAHERBRE. AR CTRELESO
~80 cm Ff , N F i 7E 80 ~ 100 em Abf i ; A
P, K &HE47E 80 ~100 em AbH k. A C &HTE
0~20 cm 550 ~80 em +)2AbZEFVER E (P <
0.05), i8R N, K Z®7EARLZH IR EER
(£2).

%2 AATBREREZC NP KEE" /mg-g!
Table 2 Concentrations of root C, N, P, K in different soil depth/mg-g !

_ + 2B/ cm - o
TR 0~20 20 ~50 50 ~80 80 ~ 100 R ERRB%

C 242. 40a 318.39b 339. 44b 301. 09b 41. 68 13.88

N 5.49a 5.80a 6.02a 6.79a 0.56 9.22

P 0.26a 0.29b 0.29b 0.31c 0.02 7.17

K 6. 16a 6.03a 6. 14a 5.70a 0.21 3.54

1) NG EARRZELE 0. 05 K 1225 5%
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Fig. 1 Variation of leaf stoichiometry characteristics along the time gradient

WK 2 frs 1R CHEAEL ~10 a B BT
Bt Je % sk R, B EBE 35 a FFEZE 263 mg-g ™'
N EHTE 1 ~10 FRal TR G 2RIt P&
Ptk BTh; K S sh e ieom, SRR e T A
ot HEEEAR(P>0.05). fEEHF1 ~35
AR IR R C/N S8 FREJE BTt C/P 7E BfiiR A
AEBRIGINTT R FE; C/K SRS FIHE FRE, i KA
TE 25 4EAb; AR E N/PTE 1 ~ 10 4EGH R [ 1 e 2%
2 [l 7t
2.3 B4 Febr R B )P 50 T A R
A4 CO N, P, K Ab2EI T RRRIE

B Fr B DR A M B A AV R CL N

P.K & FHES 50 2.28, 0.18, 0.28, 4.33
mg-g~', C/N, C/P, C/K, N/P ¥ 18 43 5l Ky
16.43,8.40, 0.54. 0.66. MM EHE, L1 C,
N ZEWBFETFHLE(P<0.01). AR+ 2ZHRE+
HWC NETENPEEREE, P K TENSLR
. RIZTHE(0~20em)C N HFERBEFH T HH
fi+)Z(P<0.05), RABAFRRBH(E3), B
HIRBHER B, £ C. N TR R RENE
MOk (E 3). AF+Z 5P, K &2zt
NTE S

i 3 s, BEE R B BRI, 4% 1 )2 15
C. N &I, &H2 15 P SRR 10 0
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Fig. 2 Variation of root stoichiometry characteristics along the time gradient
%3 AATEBRELXEFEC N P, KEE" /mg-g!
Table 3 Concentrations of soil C, N, P, K in different soil depth/mg-g ™!
. +2RE/em
JLE PR 5 Z B %
® 0~20 20 ~50 50 ~80 80 ~ 100 it R %
C 3.77a 1.93b 1.67b 1.76b 1.00 43. 86
N 0.32a 0.13b 0.15b 0.12b 0.10 52.34
p 0.27a 0.27a 0.28a 0.29a 0.01 2.90
K 4.47a 4.37a 4.25a 4.35a 0.09 2.04
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Table 4  Comparisons of C, N, P, K contents in plant leaves of Loess Hilly Region and results of other studies
BF5E X 8 it B g C/N c/p C/K N/P ik
C N p K
A+ B IX 444 22.3 1.49 14.7 21.9 425 39.8 20.3 AW
il 438 24.1 1. 60 16.7 21.2 312 15. 4 [25]
(TENEES R 379 10.7 1.04 66.7 683 11.5 [26]
eSS 17.2 1.10 18.1 [6]
FARUCRE 1l 24.2 0.96 13.0 (7]
Eie2 464 20.6 1.99 21.2 312 11.8 [27]
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