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Distribution characteristics of carbon and nitrogen in herbaceous plants leaves
and soil of different vegetation belts in the Loess Plateau
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Abstract: [ Objectives ] The vegetation in the Loess Plateau is strongly affected by hydrothermal conditions.
The distribution of vegetation from the southeast to the northwest shows a zonal distribution pattern of transition
from forest to grassland. Four typical vegetation belts (forest belt, forest—grass belt, grassland belt and
grassland—desert belt) from the south to the north of the Loess Hilly Region were selected as the research subject
to study the distribution characteristics of carbon and nitrogen in herbaceous plant leaves and soil of different

vegetation belts. The results could provide a theoretical basis for predicting the growth and development of plants,
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plant nutrition and soil nutrient status of the ecosystem in the Loess Plateau. [ Methods ] Fuxian County,
Ganquan County, Ansai County, Jingbian County, Hengshan County, and Yuyang District of Yulin City were
selected as the study areas. They are located in the loess hilly areas of Northern Shaanxi. Field sampling from four
vegetation belts and laboratory analysis were conducted. The carbon and nitrogen contents of herbaceous leaves
and different soil layers were measured. Finally, the differences in leaf and soil carbon and nitrogen of herbaceous
plants in different vegetation belts were analyzed using variance analysis. The results were compared with global
and Chinese-scale studies. In addition, four kinds of analysis were used to clarify the four species. Correlations
were established between organic carbon and total nitrogen in plant leaves and different soil layers in different
vegetation belts. [ Results ] 1) The soil organic carbon and total nitrogen contents showed significant
correlations in all soil layers of 0—10, 10-20, 20—40 cm (P < 0.001). In the 0-40 cm soil layer, soil organic
carbon and total nitrogen contents decreased with depth. From high to low, soil organic carbon and total
nitrogen contents were forest zone > forest—grass zone > grass zone > grassland—desert zone, but the vertical
variation of different vegetation types varied greatly. 2) There was a significant correlation between organic
carbon content and total nitrogen content in leaves of herbaceous plants (P < 0.01). The mean C content in
leaves was 442.9 g/kg, which was slightly lower than the mean of 492 species of terrestrial plants which was
464.2 g/kg. The average leaf N content was 25.8 g/kg, slightly higher than the global mean of 20.6 g/kg, indicating
a difference in leaf nitrogen accumulation and low herb C: N in the area. 3) Leaf C and N contents were
significantly correlated with SOC and STN contents (P < 0.05). But the relationship with different soil layers was
different. [ Conclusions ] The spatial distribution of soil C and N in different vegetation belts was consistent, and
there was a correlation between C and N contents. From the south to the north of the Loess Plateau, plant leaf C
content decreased, while leaf N content increased, resulting in C : N showed a decreasing trend. There was a
correlation between leaf C, N, C : N and soil C and N of different soil layers.

Key words: Loess Plateau; different vegetation zone; organic carbon; total nitrogen; distribution pattern
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Table 1 Basic information of the experimental plots

A

Vegetation zones

FEb
Site

R
Latitude

Yo Kt
Species No.

AR
MAT(C)

AERETT R e
MAP(mm)

Soil type

FEHRANEY)

Main herbaceous species

AR
Forest zone

AR
Forest—grass

zone

—He s
BT
Grass zone

LT AT
Grass—desert
zone

A

36.0

36.2

36.4

36.7

36.9

36.9

37.0

37.2

37.3

375

37.7

37.8

38.0

38.1

38.4

13

9.11

8.99

8.74

8.63

8.41

8.22

7.94

7.38

6.93

6.88

6.79

6.61

6.50

6.34

6.12

633

595

579

553

481

483

467

446

428

411

404

392

384

351

332

I

AERE, PERD, R AN
Stipabungeana, Rubia cordifolia,
Phragmites australis, Taraxacum mongolicum
SR EE A W, A
Stipabungeana, Dracocephalum moldavica,
Patrinia scabiosaefolia, Phragmites australis
Kbt R HEIRT . AR, A
Stipabungeana, Lespedeza davurica,
Taraxacum mongolicum, Incarvillea sinensis
BT RS IR A,
Stipabungeana, Lespedeza davurica,
Taraxacum mongolicum, Phragmites australis
AU WAL . BRAT R
Stipabungeana, Melilotus officinalis
Artemisia gmelinii
Kethe | BAERAREE . WB3
Stipabungeana, Melilotus officinalis,
Saussurea amurensis
NG IR, BATE T R
Lespedeza davurica, Artemisia gmelinii,
Bidens pilosa
PATEs ., L KEh, PRFILEE
Artemisia gmelinii, Phragmites australis,
Stipabungeana, Heteropappus altaicus
Ketm, piBRE . Wi, AL IR
Stipabungeana, Artemisia capillaris,
Dracocephalum moldavica, Lespedeza
davurica
BT RS IR Y, DI
Stipabungeana, Lespedeza davurica,
Artemisia desertorum, Scorzoneradivaricata
. MR LER BE L B
Polygala tenuifolia, Erodium stephanianum,
Dracocephalum moldavica, Vicia sepium
BIPE KIEEL, MR M
Artemisia ordosica, Stipabungeana,
Setaria viridis, Artemisia scoparia
U FURBEILEL . B
Artemisia desertorum, Heteropappus altaicus,
Artemisia scoparia
. WEE . T
Artemisia desertorum, Artemisia scoparia,
Astragalus adsurgens
W . RS REET
Artemisia desertorum, Artemisia scoparia,
Lespedeza davurica

# (Note) : MAT—Mean annual temperature, MAP—Mean annual precipitation; I —#54% 1 Loessial soil, T —##7>+ Loess sandy soil,

IM—X7P + Aeolian sandy soil.

HJZ, AR BRI A L S B
THA 2 FE BT (P <0.05); AFME BT 1A LR

T 10—20 cm 2L R 2ER (P <0.05); -
i B 20—40 em 2 MUK & 8 5 AR 22 5
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Fig. 2 Vertical distribution of soil organic carbon and total nitrogen in different vegetation zones
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Fig. 5 The carbon and nitrogen ratio of leaf to soil
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Table 2 Correlation between leaf stoichiometry characteristics and soil C, N in the different soil layers

E=LaN

+HEAHLIK Soil organic C (SOC)

+ 4% Soil total N (STN)

Inder

0—10 cm 10—20 cm 20—40 cm 0—10 cm 10—20 cm 20—40 cm
C 0.567* 0.653* 0.685%* 0.671%* 0.710** 0.675%
N —0.668* —0.691* —0.757** —0.648* —0.696* —0.630*
C:N 0.749** 0.777** 0.791** 0.771** 0.784** 0.746**

7 (Note) : *—P<0.05; **—P<0.01.
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B, ANEFE RS A TR S RS L B DL &
XTFR AR FRBCR 2 5 . AN 4 Fhis gt
WEAMEYIM FiRA S BEAEREER (P <0.05),
M C i R AR A e, O AR

i REAT, RSB AR MR R AR
R A SR R, AR R A A
C = N HCAELMERARAT B Ji e 517 A U 52 B 4 3 ik
(R H o ASBIFTE DX M I 132 I T F) R ML i o I
BN A (0 5 BTy, RN 22 R, —
BORUL, REARIY Ny TN PRI, 2R
o LB i A AL UL R A B IR, DL AR 3
WA Z 455 T Reich S5 HF5 K BLEAAEY) A
i 2B I R R T 2 B T, Reich S5 AHY
it BE AL A PR U AR A R 1 IX — MLt TRE
AAEY R R R TR T, A S
BEZFEA%, SIERFAMY C : N B2 T &, X
45 Reich SEHFIEA A — 2. RN A K
PO EE R 2 —, W AR PRAR AL b SR 25 5 R B
AR . A LA R 2 .
SRR R RS R, SRS AR
R AAERIR S A IRROC R o AR 38 W fnT
FLEEAH R F RS P2 (A S A MBS ) K
SR N AR B R o AT A E YL B A B 4w
J, J Y R e, KRR TR S IR TR
AR, DT B AR o A R R

FH, ABETOR A B X E AP R A



848 R R R L S 25 4

RSP ERET T EERREI TR LI, 4 Ff
PO A i ik S BT SR 442.9 g/kg, BRAR
T A BR 492 il b AE ) 1 R Bk B a0 LA P Y 8K
(464.2 g/kg) ™ FIFR [E AR FR pE AL AR ARAR 102 P H Al
MR C & (480.1 g/kg)™, T 5 A8 AT 25 %) % +
o JEAE A Rl PR R A R EEA — B, fE AR
RO, B 4 o I X A Y | A Lk &
Yo AR AR o Herh AR AR B AR i
B0 470.0 g/kg, FRAR-FLRAHT FEAAE Y I i & 1
{E} 493.0 g/kg, 45 T - U i e F
Y15 (438.0 g/kg)" BT 35 S B Y SLAUAE ) (379.0
g/kg)®, 4 FHP FAAYIM A& & T E R
25.8 g/kg, W& T2BkKF 20.6 g/kg™ . FRIEM Y
F AR & 20.2 g/kgtU A K BT hr 6 v X 55 Fk
HAEY R A S 10.6 g/kg™s
3.3 AEEHGIEREESH FRELE SR
fERHE XM

WA A R e H R LR I R bR, +
HEAT LT CENTURY St 2 AR I 6k A HLok P g A7
BUE 3 i ad Bt b 2 R A 0 A i R A W g, 484K
AR R LG R TR AR o B, 8 R 14
A LTE 25~30 LI N &t tidr b, £ C: N
A RE M 4 C. N B IR PR AL FE AR,
AT DL R RIS FIHRBCRE ML, 2352 ) T3 A
PEIRU . AREFFELER BN 0—10 cm 5 10—20 cm
MY C « N B2 [R) 28 S AR AR, 20—40 em 1=
B C : N AR RAEBOR (P < 0.05)(18 4), iXJ&h T
Bl A U R I, R PURS E T RE,
1R A DCRE A MU (A A 58 N & e —
AR ENRE 1N | N TR G TR e A [ aa o 2 N X L R S
o, HEEREPM SR Z R EHXE, B84
2 IRF B EKE (P <0.001)(K 5), fENEEK
ABRYERR, M A C o N FEAS AT DL A
YRITTR IR FHRCR, 80T DA A ) R I3 G (]
feikoc R T, BA —EMAEREE X", K
R, HFMHEY R C+ N B HE R 23.1
(1 3), /NTHIVLRER C : N A (28.0)C2FIERIL
AR YN TR 2 AR C - N R LU A (45.6)°, 3
AAE /N RS AN R A 2 AR S e . A
Pe AR RBE, o 4w R R i R ke & BRI
MRS RES, SEE LS EARMEY TR C N
TR REKT,

THEORY A . KB MGG S )
PRALFT AT C. N EIRIUHR, fEmMY A fh

RFEFEWEZEWNIMEN,; HPIKAN C. NiFitE
FRIESE, HWaZB HIEFRI R SR me; [H
BF, AP LAIAG 7 8 OB L H 8, TR A S
RGN0 AE A FIRE I Sh A, AN [ B A
M A S S IR A S A ARG
R, SRR TM 8 (£ 2), AWTREN,
4 FARFEMBAFT A S C: CEER AR
#, N : NWERUGEN,, fF7EREW2ERE (P <
0.05) (&l 5)o B /55 JFUAN [F) A 4 28 70 B AR 4 ot
C.NFHEZFUSHHEC, NSERM BN EE
HIRFR, FEEH TEAEY WIS IF2E . 5K
DL IO IR IR RBCR e 22 5, FRoribni 5
e R 22 B 3K B AR P-4 0 L], AT 4 5 B AR R )
IEH BB BY
4 ZhiE

W m R 4 PR 4 CL N St s bR
L ARl > B > LR > B S B
B A A, HARAE 10—20 ecm + 280575 +
e A R AR T AL 3 AR (P < 0.05), #
W SHEYRAFR S MESR; R+
B C. N & ithE -2 U i 2 AL, R C
N SRS B L EA —8E . ARSI R C.
N ORI S R 22 5 0 %, B g I dLbE %
A 2 TR A A R A A ) I Al 5 S T v PRI
Mt A/ & RN E T, SIRMEY R C N
BT, mY RS B A S A R
RIAR DG, o 4 RO R A 9 A AE I 7 C
N &R C. N 2HHE B ENHLLR (P<
0.05), YA C: NSARRLZMEEC, N&&
SR EHLKR (P<0.01),
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