AT R LA 2017 ,46(5) :120-124 135
Journal of Henan Agricultural Sciences doi:10. 15933/j. cnki. 1004-3268.2017.05. 022

IFLEREWITRERKE CINPES
HETEFHIENENL

Eﬂﬁ%ﬁ,/\ﬁﬁ\,ﬁ ;g:,f%//]\%—
(TR B R % M2 B TR 395 BH 471003)

HWE: ABTR—AFAEZREDAEARBACNP ASFHEFHIE, AR BRI H LREF
# T 3 ( Carex rigescens) . 3= 3 ( Miscanthus sinensis) . ¥ %) 4t ( Dendranthema indicum ) ¥ ¥, M & & K
BArtHE CINPEZALASKFEIT T, EREAV B — 2 FRAMFE MM T H LTI FHE
AHSEM AFE EE FALFIFAHEDERP AT R C A F-F3) % 447.6 g/kg 448.1 g/kg
#7 459.9 g/kg, N/\ #26.8 g/kg 23.5 g/kg #225.6 g/kg,P A& 4 1.9 g/kg 1.5 g/kg #22.0 g/kg;
3HHMGEEEFEABHEASL AP A Z(45.0%) >C/P 1A (33.2% ) >N/P 45(30.1% ) > C/N &
(26.0% ) >N 4%(25.3% ) >CA2E(2.0%),CAhE=xrHE NLYERZ,PEEREIALT;C A
E5NPAEIAARYREEZ(P>0.05),PLEE5ENLSTEMHEAEBLREFE(r=0.736,P <
0.01) N&#5 C/NMARAAKEARH (r=-0.700,P<0.01),P &FL5 C/P 1A G ARKEMLEH
(r=-0.891,P<0.01),C/NMi5 C/PAEAMEX MR E(r=0.283,P<0.05) ;A £st=th C
L5 EHHRE(P<0.05), NLEF PALE CNASC/PHEITEZZAKBEAAENAHEm(P<
0.05) ,##r AP £ 5 R M NP aREF(P>0.05), AAXREMMMrt 7H A SKFHF
HAERT, B RN A E S A KRG Hra,
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Variations of Herbaceous Plant Leaf C,N,P Ecological Stoichiometrical

Characteristics during Growth Period in Waifang Mountain

TTIAN Yaowu,HE Chunling,ZHAO Yan,XU Shaojun
(College of Forestry,Henan University of Science and Technology, Luoyang 471003, China)

Abstract: In order to explore variations of leaf ecological stoichiometrical characteristics during the
growth period of herbaceous plants with the same life form ,three kinds of experimental plots with Carex ri-
gescens ,Miscanthus sinensis and Dendranthema indicum were chosen in Waifang mountain area in South-
west of Henan province, China. We monitored carbon, nitrogen and phosphorus contents, C/N, C/P and
N/P mass ratios in three plant species mentioned above at different growth dates from May to October,
2014. The results showed that plant leaf carbon, nitrogen and phosphorus contents and C/N/P stoichio-
metrical characteristics had variability among plant species. The average content in leaves of three species
were 447.6 g/kg,448.1 g/kg and 459.9 g/kg for carbon,26.8 g/kg,23.5 g/kg and 25.6 g/kg for ni-
trogen,and 1.9 g/kg,1.5 g/kg and 2.0 g/kg for phosphorus during the growth period, respectively. Con-
sidering the comprehensive analysis based on total variation ( resulting from two factors ; sampling date and
species) ,the rank of coefficient of variation( CV) for each parameter was phosphorus content(45.0% ) >
C/P ratio(33.2% ) > N/P ratio(30. 1% ) > C/N ratio(26.0% ) > nitrogen content(25.3% ) > carbon
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content (2.0% ) ,carbon content had a minimum variation width,followed by nitrogen element, phosphorus

element was less stable. The negative correlation between carbon content and nitrogen content was not sig-

nificant( P > 0. 05) , and the correlation between carbon content and phosphorus content was the same.

But phosphorus content and nitrogen content were significantly positively correlated (r = 0. 736, P <

0.01). Nitrogen content and C/N ratio were significantly negatively correlated(r = -=0.700,P <0.01),

phosphorus content and C/P ratio were significantly negatively correlated (r = —=0.891,P <0.01),C/N

ratio and C/P ratio were significantly positively correlated (r =0.283,P <0.05). The effect of plant spe-

cies on leaf carbon content was significant( P <0.05) ,the nitrogen content, phosphorus content,C/N rati-

o and C/P ratio were mainly affected by sampling date( P <0.05) ,the N/P ratio was not affected by sam-

pling time and plant species (P >0.05). When plant leaf ecological stoichiometrical characteristics was

studied in some regional ecosystems,the effects of plant species and growth period should be considered.

Key words: Waifang mountain; life form; growth period; herbaceous species; ecological stoichiometry
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Fa . —SeSCRR LR TR R 4 1 0 P9 A
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B R Y C NP R R AR T R R R R
A N T g R 2 R — R A
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Ji C NP A2z b R Ak e — A AR 3 P A 22 A F
FIEARZ I, ST 00, DLV g A0 75 1l b DA ) AR
I P [R] — A G B FEASAE W) 35 1 B ( Carex riges-
cens) . 1= ¥ ( Miscanthus sinensis) % 3§ 1€ ( Dendran-
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1 MoRAe %

1.1 FARXER

A T3 1L ZE 08 ZR AR A Ik, M Ak BE L AR R,
PLAR G LARE , R B4R 5, P 5 R4 1L Al
AR VG % 50 ~90 km, R Ib—PE g K 25 100 km, Ky
BO] YT A VLK R 437K I8 B R 5 30T # 1o
PR o SRFE DAL F A0 gy i A 3, 3% P s B AR
PR TR IE VA, AR 48 112°08710", Jb 4 33°45'45",
MR 1 250 m, 4FSF )RR 12,5 °C L AR Y B &

861 mm,70% (¥ [ K E T E 6—9 H 1, ZRBW, K
T BEFT AR B, LM AR, R BT R F
R o R W T R R ORI B B A B B AR L RRAR
FIMESE  BARME Y DL R o 1o P35 55 3
1.2 #HHigit 5XESH

2014 4F , fF R A X PN R AR B — B0 AR
PSRRIV A AE AR L A 3 A SRR ] 2 2014 4R
5—10 Any&H 30 H, 7EMEMP 412 2.0 mx2.0 m
FOSRFE Ty, BY IO 8 1 B PSRRI MF A AR i i A
R, W R REHE T, A H T N RS .
i (0.5 mm) , ¥ C.N & & R H Vario EL ST &
SERTACCHE D) M, P iR A BH B L A Tk
s,
1.3 HiESH

K FH SPSS 18.0 G143 #r 4 AH S #2 1F A ik AT
5 25T 2 8 R

2 HR G AT

2.1 C\N\PRETUESLRRHIE

2014 AELE RN, SE 8 1L 2R BF A AR A
CN.PEEHEAETAMLGRL),C EFRITHN
425.3 ~465.2 g/kg 431.8 ~462.7 g/kg Fl1439.5 ~
490.0 g¢/kg, N & & H 17.8 ~41.0 g/kg.13.5 ~
32.1 g/kgfll 16.5 ~41.7 g/kg,P & il 1.0 ~
4.1 g/kg0.9~2.2 g/kg M1 1.1 ~4.9 g/kg;3 Fifd
W) C N AP FH & AR 447, 6 o/kg 448, 1 g/kg
F1459.9 ¢/kg,26.8 o/kg . 23.5 g/keg F125.6 g/kg,
1.9 g/kg 1.5 g/kg f12.0 g/kg, & B H Y EMI )
KIGHZ N T2k, B8] 75 205 BF 4
18 C&HRAE 2014 EA RN 2272 AR F, W NP
TREFEF(P<0.05), RPN, FH 15
OBFAGAE C E RS AEYE, W NP 2
SE R S A & B L,6.7 A & B8



122

Ty R A A

%46 %

9O Hfn&aml A, 10 H &8 X — Ik R
FHFEARKR C NP SEZS ZEHTH
P(51.5%) >N (25.1%) > C(2.6%), & %

P(23.7% ) >N(20.4% ) >C(1.2%), ¥ %1 H

P(59.7% ) >N(30.4% ) >C(2.1%) . 3 Fiti¥F
YA AR P(45.0% ) >N(25.3% ) >C(2.0%) .
M REEE 3 MEY I RAE C FEERE,
N &gRZ, P HFEEAE,

F1 SMFLUEXREIHRFEKHACNPESETHK g/kg
R e ]/ ESj A 1o R T 44 4¢
(4 - - H) C N p C N P C N P
2014 -05 —30 446.7 +27.0a 37.3 £5.6a 3.7 +0.6a 440.7 +46.7a 24.6 +3.4b 2.0+0.7a 459.0 +56.4a 38.0£2.5a 4.5+0.6a
2014 —06 —30 459.9 +34.6a 24.7 +4.6c 1.20.8c 449.8 +56.1a 24.3 +2.5b 1.3 +0.4cd 475.9+41.2a 21.6+2.6d 1.9+0.6b
2014 -07 —=30 450.1 +38.4a 19.6 £6.8d 1.2 +0.3c 442.6 +34.6a 22.2+1.6b 1.020.0d 461.0+34.7a 18.2+2.7de 1.520.1c
2014 -08 —30 450.4 +49.3a 26.9 £8.2¢ 2.0+0.6b 453.7 +45.7a 29.3 £4.3a 1.5+0.2c 463.6+34.1a 31.13.1b 1.6%0.2¢
2014 -09 —30 425.9 +41.1a 31.3 £7.1b 2.2 +0.7b 452.7 +65.1a 25.5+4.7b 1.6 +0.2bc 453.2 +43.7a 25.7£2.7¢ 1.220.1d
2014 —10 —30 452.9 +34.6a20.6 +9.7cd 1.2 +0.7c 449.0£49.0a 14.926.1c 1.7+0.2b 449.8 +54.6a 18.8 £3.6de 1.5+0.1c
/M 425.3 17.8 1.0 431.8 13.5 0.9 439.5 16.5 1.1
PN 465.2 41.0 4.1 462.7 32.1 2.2 490.0 41.7 4.9
e 2 39.9 23.2 3.1 30.9 18.6 1.3 50.5 25.2 3.8
S ¥94E 447.6 26.8 1.9 448.1 23.5 1.5 459.9 25.6 2.0
A SRR % 2.6 25.1 51.5 1.2 20.4 23.7 2.1 30.4 59.7

R FUAR R) 52 BE 7R 22 5 .35 (P <0.05) , R I,

2.2 CNP{HEHHETWK

FA R R B AR AE KR W C/N SR E
SR 17.6.19.9 F119.3 (%K 2) , W Fha] 22 5 A
E(P>0.05), FilF5 B4 C/NEET Ah
R TERAE 10 A e Ko 8.9 Ay Ll TR, &
KA AR 35 1 I, 28 AR A 5 A K R 1 A G
PR R WA KN C/P O HE N
279.9 . 311. 0 FI1 268. 6, ¥ f 1] 22 % i % (P <
0.05) . 3 Fi#) C/P e K AH H BE I B ] IR — 2,
BE5HAMA M2 B E(P<0.05), 3 FiEY C/P
EHARE A AN A ] . 2R 5 i B A K
AN N/P SE{E R 15.4 16.3 1 14.1 Y Fha) 22 7
ANEEP>0.05), 3 FiAEY N/P f5 K AE H 8 IS
[ AR5, AR . BFSE X 3 Rl A AR

¥ C/N/P SEHE K 250/14/1

AR, EH TR R C NP R 5 R
FI -k C/PAE (40.6% ) >C/N {H (24.9% ) > N/P
B (24.6% ) , =t B 223k N/P{H(31.8% ) >C/P
E(26.0% ) >C/N {5 (25.9% ) , WF 35 4E 353 Jy N/P {4
(34.0% ) >C/PAE(33.1% ) >C/NAEH(27.3% ) . 3 it
Wgra 2 S REGR I C/P {H(33.2%) > N/P {H
(30.1% ) >C/N{H(26.0% ) ,

Pearson tHXCHE/rHTRW],C &5 NP &l
KHEXIAR B2 (P >0.05) ,P &S N &5 EAC TN
W3 (r=0.736,P <0.01), N &&15 C/N & f A58
W2 (r=-0.700,P <0.01) ,P &5 C/P {H A%
P B (r= —0.891,P <0.01),C/N {5 C/P {HIF
A% (r=0.283,P <0.05)

R2 SMALEREWH FEKEE CNPLEEETL

RAEIT E]/ T T W45 1k S {H
(F-H -H) C/N C/P N/P C/N C/pP N/P C/N C/pP N/P C/N C/P N/P
2014 -05-30 20.4+1.5a 120.7£14.6e 10.0+£0.5¢c  18.0+3.8bc 218.3 +34.5¢ 13.8 £3.4b  12.1+3.4c 102.8+13.5d 8.5+3.4c 13.2 120.3 9.7
2014 -06-30  18.7 +1.1ab 401.7 £56.6a 21.5+3.5a  18.6 +4.3bc 347.2+43.8b 21.5+4.5a  22.1+4.2ab 256.7 +29.5¢ 11.6+2.8bc 18.1 292.6 15.5
2014 -07-30  23.0+2.1a 368.2+49.9b 16.0+2.6b 20.0+5.4b 452.3+65.7a 5.3 +1.2d 25.5+3.6a 300.7+49.5b 12.1x4.6b 2.1 332.7 15.5
2014-08-30 16.8+2.5b 229.2+32.1c 13.6+3.5¢ 15.6 +4.1c 310.6 +35.7bc 10.9 =1.4c 15.0 £2.4b 289.2 +34.6bc 19.3 £1.5a  15.1 246.1 16.4
2014-00-30 13.7+2.8b 19.1+£23.5d 14.5+4.6bc 17.8+3.7c 288.7+34.9c 13.1+2.6b  17.7+2.1b 366.5+54.8a 20.7+3.6a 15.8 244.3 16.4
2014 -10-30 2.1+3.5a 370.2+31.6b 16.8 +5.9b  30.2+3.9a 250.1+41.3d 13.8£3.5b  24.1+3.1a 297.6+31.8b 12.4x1.9p 2.1 274.4 11.6
A 17.6 219.9 15.4 19.9 311.0 16.3 19.3 268.6 14.1 17.7 248.2 14.1
REE % 249 40.6 24.6 25.9 26.0 31.8 21.3 33.1 34.0 26.0 33.2 30.1
2.3 CINNPERERIHTEIUNERER F (P <0.05) , SRAEMF ] WA 35 AP R 5%

3 RW A5 3 MR A C NP AR K&
FOH i L 728 5 32 A W) 2K R R I ) B OHG 52 A
S o AR Rh2E XS i 7 C 5 4 22 53 1 52 T ik
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w
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E B2 SR N ) DL K A2 A T A R W T AR ) b
A . N/PAEAL 57 A 32 AR ) P S R R I

[F) e H A2 5 AR TR S

®3 HEYHARCNPISERTHELESEESH

T H A 5K R B 2557 J5 Fl df ¥y5 F
C Wi 1 880.6 2 940.3 18.227 "
T AL I ) 582.8 5 116.5 1.081
W x B ) 876.7 10 254.7 2.654*
N L7 33.2 2 16.6 0.388
ST AL ] 498.6 5 99.7 6.838"
Y x B 284.7 10 56.5 1.766
P L] 0.9 2 0.4 0.512
K KE I ] 9.5 1.9 5.343*
FEY x I [i] 2.5 10 1.1 1.324
C/N L7 16.9 8.5 0.344
K RE I i) 291.8 5 58.4 7.395*
Y x i 126.7 10 65.4 4.561"
Cc/P i:L7] 5758.6 2 2 879.3 0.316
K ke R i) 90 328.5 5 18 065.7 4.154*
) x 5 ) 45903.3 10 5905.3 3.389 "
N/P L7 15.1 2 7.5 0.351
T A I ) 144.7 5 28.9 1.799
W x B ) 89.4 10 21.4 1.324

T = FRKBE KT

3 k5T

3.1 CN.PAEFKFHERSTHTL

C.N.P % EAYK AN IR IT R, WY
K S O A PR 4% 8 B C NP B B 5 AR
P A S BESE X N R TR R B A R
M F C NP 3t 2 B I ) 78 £k i % A T AR Ak
AR EW] TR R AR C i
BB 2.6% 1.2% F1 2. 1% N &8 R 25.1% .
20.4% F1 30.4% ,P &+ R 51.5% 23.7% 1 59. 7% .
AR 45 B — B E I TR RS P ARk
K A 3 e K, C B i AR R A R X R o R
DR C S A W A fi B S M M W O, 5 R 32 41T 3R
BEAS AL SR/, TN AP R I AEMEW B, & 2
P AT B R, 5 O () B4R B 3 A 2 B i
FIPR R, oAt AR A B BT R A S A K SR R
]S AR O R X A KLY 4 H R T HR IR
T, I F 4 2 S 24 ) U R A TR s
Z 1 NP Wy 4 R 5 R R, i A5 A I R )
BNPSRES,CFRER" . 6—7 Af, Y
Mo bR R T NP SR 8—9 A
SR TR R A KA X SRR, NP R A [
THT L 10 A4y A R T 4G B, NP i Hoth
PE R RO R T e B4
gxif i C NP &b A B i fb 5 R g s B

RFEP RS R -8, A4 HEES FL
MRS AR v 45T BB I 4 RO AR — B, X T g
SRR B A KRB 6 TR IR R R R
it — 2o
3.2 C\N.PESUZEITEILHTL

A A 25 Ak 2 T 2R R AR R RS 9 i 2 A B 2%
RS AL T AR Ak . C NP %5 (4 1k 232 1 4 L m] ok
I FE A PR G . C/N (L C/P (B 2 WA ) 1)
AR NP A FHRCR NP A R NP B
FIREBL S AR KN, 2R R R WA et
A CNPABLEITREHFELZ R, P&
HXF NP R, N X NP EE AL E,P
S N/P (E AR AR, X 5 Gueswell ™
TR G 54" TS 45 e — 3. Sterner 45 °/ ANy,
AR C N P i b5 AR KR SRR 5, A &
R A B A ALK C/P AR N/PE, % FH Ak
J7 IR Y C/N/P {8 Ry 250/14/1 i 4t 55T J& i Hb
X B A Ry 202/14/1°% | # 4 m Ji 2R AR i 1o
MR 262/15/1°°  RBREG AR B AR 1607107177
AWFFE T C/N A (17.7) 5 8 4 & B bk =il 8 4
(17.4)$23 i AL st H X (14.4) F1 428k (16.0) 5
C/P A (248.2) W A% T 2 + i bk 20 5 9 47 (262)
A T at X (202) F4Ek (160) ;N/P A (14.1)
54 5 XA ) R B R bR R S U
(15), 8 F A8k (10) . He % FT A% A
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YA X Po Koerselman %Mﬂ\ﬂy S BEVE K |E
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N/ P A8 55 H Al b DXAR S 119 3 2 52 DR W] g 2 X 4k
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I T R i Ie 25 2 . (AR 5 3
LTRSS A AR A I P 2R 2 A S R AR
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Z I B 2 XU SR A B BB
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S 7R W R B AR N S FE AR R B R, C NP
A7 it i R AR R T AR ) B B O 2 22
S AR SE B T S A A R AR G R R AR A )
{BH C NP & Joit i iy B A L IR A — 2, X
Ul B[R] — A= 0% B A W o R i A S A A T R R AR B
AP 0 ) o ) S5 R T AL 5 T A A 3 0 D D 4
Sy Sk, MM R C NP R B AL R K
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