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Abstract: Appropriate nutrient addition can improve grassland productivity and stability, but the effects of adding

different amounts of nutrients on large-scale grassland communities are unclear. In this study, fertilization
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experiments were carried out in a field experiment on mildly degraded natural mowed grassland in Hulunbuir with a
total area of 182673 m”. Urea granules, calcium superphosphate granules, and potassium sulfate granules were used
to supply nitrogen (N), phosphorus (P), and potassium (K), respectively. Three nutrient addition treatments (A,
B, C) and a control (CK) were established. The application rates of N, P,O;, and K,O were 2.3, 1.2, and 0. 75 g*
m °, respectively, in treatment A; 4.6, 2.4, and 1.5 g-m ?, respectively, in treatment B; and 6.9, 3.6, and 2. 3
g+m ’, respectively, in treatment C. No fertilizer was applied to the CK. The fertilizers were applied twice, once in
mid-July and once in early August 2022 in the middle of the growing season. We compared the effects of these
fertilization treatments on the characteristics of grassland communities. The results showed no synergistic effect of
the treatments on the productivity and species diversity of the grassland. Treatment A did not significantly affect the
community biomass, but significantly increased the community richness index. The community biomass was 201. 73
g'm ° in CK, and was higher in treatment B (319.19 g-m °) and treatment C (328.52 g-m °) , although the
community species diversity did not differ significantly between CK and treatments B and C. Treatments B and C
significantly increased the biomass of dominant species and perennial bunch grasses. Treatment B significantly
increased the biomass of perennial forbs. The increase in community biomass in treatments B and C was associated
with increases in community species height and density. Treatments A, B, and C significantly enhanced the carbon,
N, and P contents in the community. The contents of carbon, N, and P in the communities in treatments A, B, and
C were all significantly and positively correlated with community biomass. In conclusion, fertilization mitigates the
effects of nutrient-limiting factors on plant growth and enhances community biomass by increasing the biomass of key
species in the community.
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community members

A Sy R i A A R T, AR AEE B UL YD DR EE K b R SR KR R A SR AR ) 2 AR S AR A T
AE o AT 2 Ji LA R Shg et iy 9 DI P 5 SR %0 T R A A ik B, e M 2R 2 AR e A I ROk i TPk B T B & B
EARE 2O (e Bl e PR B 45 M RO | et i 5 Al 0 APl i i R B W L P A0 4 v 2 M AT AR % K
VAT WA EAE T g2 R WO AR A R A ST BE BT (E MR 2 i R S PR R [ 5K A O A )R T
TS A 0P AR DR B DS Sy R R A D — R R R G Oy A AR AR o R T Y A Ol AR A A
Moo HUR RS HA U C S 20N R B TS TR E AR AR YAk, D 3R G D 22 4 o B A AR TP Ok 1L
B AL Vb e M A8 52 5 4 i 3 A JiE BE

B AL R A 52 H b S A P T 1, — 2 B T M A BRI A ) N T R AR T R Y PR SRR
FHAE N T3 b 5 2 e 48 v b 2E 7= 7 (1 () B SHe TR 9 245 0 1 & M RO 38635 0 |3 AR R LA s R P o 3R T
T RE T YT Z REVE XS T R A 25 R G BE B B 24 F B 5 AR S R G ARREE A" Sy RS- 7 8l 24 2Z ) 47 7
WUIRRT T LY REVE 208 P4 X B AR S R G T AR U AR DR B RAE A A AR RS R
e, HOR AL BB 5 FH AR SR 58 — K o R HETR o SR A W LA AR A ) R Al R A A A R R AR
— U R HESR A i Y 2 D A E W AR A R A A ARG T LS W R VR RO A 0 A e R D
(AW 2 L AR A5 AN AL B D0, SRS At T LA ek A A 7 Y D R R 3 288 2 IR S A M A AR K A A
Pittarello &5 KW B 52 25 58 K 7, 388 2o X100 MGG A AR 45 45 S S5 B A S R4 L s ) 35 SR, I D 1k A2 1 o 7% B
LR A Ll R b S BIUIE N A A 3 i b A 7 T AR S A R R L 2 B T RO R
A AL S A i 2 T R R R R T A S ISR S R A B 6 TR A R M B R S
WA REVE SRRV R 2B — i PR RE [ RAE T Bt R AR R T DR 3B b R b i S AR T e UL



534 B 2 W Bl 2R 3] 2025 4 111

Vo 235 K0 V) ol 2 2 Ao I W o AN [ it S o it TS b 8] R it A AT RO AR ) AR A ol 2 R R R S R AE W) 2 R
PEAE B IR Ry B 2% o AR AR P AR DL R ) D R A 1 e I S 5 SR R Y 3 R 43 VR N R AR o
RN £ 5L (Leymus chinensis) FRE % BE AR A7 A B0 R, 2o o5 it JIES -5 3850 20 0 B 45 B8 B AR, 3B o0 AL ARl 2K o FE DL AF
T Ay A A A R ) R D R AT R TR T L e N ) 018G O R Al i 1Sk 5 (Pudsatilla turczaninovii) FORE &
B I 25 it A A IR R bt A B2 166 00, 20 1 A Sk 55 RIS BT B2 ( Cleistogenes squarrosa) i 5" . A2 F NN WY
AR A 27 T 2 R A BE 8 8 75 2 25 AR G i e 3l R v 7R T 3R Dy TR R0 L ) 7 S T A ) B SR T R R O L DA e
ALY A R AR ROCR S AR R B 2 0 A T R B MK AR L1 R 24 4F (4 R S RV W R 4 R L SEAR AR TR i He Ak 2F T o L
W EL R H H2 30T, 0B BE VA T O 3R B Tl T a2 R A G O AR B R DA R R TR O 1) A — s R R MR Y

AT (AR DG ST 4518 22 Al A K B it JE 1) 45 2R Al FE W AR Kb 0 7 3 )R 8 T 0 3 T Ui AT
T T VR RN R 2 A A (BN REAE A TR A v A 0L L) B M AR i R e SR T LR R 2R
PR S5 T T R R X S 43 S I o) 187 LA K 4% 46 A [A] A LG R B9, X0 T~ & A W B I e MR AH OGBS 8 S R B
SRS, A 7 e A Wy 2o A O A R R R A B LA R R S AN R
1 #MR5FE
1.1 AR R

T DXV T 048 DU IR R, R B 7R PR AR I 1L A g 8 (49734427 N, 118°55749" E) (B 1) o i X I
TR R R T R, R A TR T B R KT WK 650~700 m, 4R P B EE 0 °C
ZeAy TR 85~155 d, 4F [ K &t 250~350 mm, K Z A AE 7—8 H o 1R DX A B JU I A RO B0 L
DL K Wi &5 B, 2 B kg SR AR, 5 ORE B B O AR BBl DU R £ 5P (Stipa baicalensis) . (Achnatherum
sibiricum) B M5 (Artemisia tanacetifolia) JRAE 35 (Klasea centauroides) ¥ %E & 5 ( Carex korshinskyi) 5 X5 2
(Allium bidentatum) Jy W AR B Fp | £ A B IR 28 4 1 46 (Aster altaicus) V% ¥ (Artemisia frigida) | &AL 5 #is #
(Thalictrum squarrosum) . —. %3 % b 2% (Sibbaldianthe bifurca) . K ¥ 1€ (Pseudolysimachion dauricum) .3 & #
(Artemisia pubescens) 2 #54 ( Takhtajaniantha pusilla) 3 W2 B 3% (Potentilla tanacetifolia) 54238, 1% B
YO AT RO AL 20 4 i TR FI AL C O B B IR AL A B 1 Ol 5000 ~80 %0 A A K B, E R
TES—8 A ), S N A A E MR T,

1.2 KBRS 7%

F P2 B i B T 3N RAEIX, g AVB AN C AR B T AR 20 5 O 55760 ,56453. 33 ,54146. 67 m”; Hi[A] 5
B34 TN 20 m BT IR XU xR (CK) |, AR 16313, 33 m® A A~ Ak BRAE X % 5 [R] — % 43 U5 4, H
oA R 2.3g'm *N.1.2¢gm *P.0.75¢gm *K,BAA#H4.6g-m *N.2.4g-m *P.1.5g-m *K,CAub#
$}6.9gm *N.3.6gm “P.2.3gm ‘K, BAMHHNKEESH I mXImEl MERHEEMAH, RAANFREL
Ui ) — o A HL—HL K CArcGIS B ) 58 BASE R IO 50 D 0T BB R AR s (I 2) o AR AR TE ABLES I35 43«
A S A NP K JT 3R 18 B AR RL 53 501 S PR 2R FUREL | a6 2 A 0K i IR B ORE , e JIE 3 R AR R W AT — R
T E A ) DLBURCIR R AT AL o 2 AR 2022 4E 7 ) bR (8 F W HEAT P UCES AR b R RS I O BT R Y
50% o
1.3 HEREAHABLE

2022 4 8 J F A1) TE T B B RE D N EEAT AR AR AR 5 I E RS Ao R [R] 9 A i BE Cheight, HD
AP FIN 1~3 A AR, BOF- 44 5 55 b T8 X1 S50AF ) L B 38 4 O 40 A ke A48 8 A5 BN, 23 Bloc SRoAE BB L B R
W) % B (density, D)o 2R BEAE AT 0] 52 46 2 i A MERE A, 65 CHE T 2 fE 8, 5 RS B2 0. 1 g RAFAR R
Pyib 1AW (biomass, B)o

TERETT R B HHE B BE Al B ST RIS 8 b HE V& A= W0 0 e D5 N B A A R A e R s AR T N T A
L) Vo BV S REL ) % B S R DT N T IR R . THRERE S AN [RIRE Vs B 5L B A5 4R AR T T i SRS — 2



112 ACTA PRATACULTURAE SINICA(2025) Vol. 34,No. 2

z 118°0'0" E 119°0'0" E 120°0'0" E 121°0'0" E 122°0'0" E
= =
g =3
wv)
Z Z
S WREUR R 1 ;
& Chen Barag Banner =
e I}
g &
R X ALE
:Z Experimental sample pl
= 7
e -
A =
= 2
<+
4
S z
Y N v o
3 0 25 50 100km ol LIV R
A L 1 1 1 1 1 1 1 I Hulunbuir 80
<
118°0'0" E 119°0'0" E 120°0'0" E 121°0'0" E

1 REXHMEAE
Fig. 1 Spatial location of the experimental area
BET R BT R A v M IRT IR 55 99 3 GS (2019) 3333 5 s o4k 3t 121 il 4 , i 18134 A A& 2. Based on the standard map service website GS(2019) 3333 of

the Ministry of Natural Resources, the boundary of the base map is not modified.

| |
| | n
AL B
Treatment A
L [ ]
[ ] n
] [ ] m AL g [ ] ]
Control treatment
] ] ] [ ]
] [ ] | [ ]
Chb 7
Treatment C . B4k 2
Treatment B
[ ] [ ] - [ ] ]
[ | [ o

2 REREF#MYSTEE
Fig. 2 Schematic diagram of the division of sample plots in the experimental area

WA FE A B E DK 1 m. M s the location of the quadrat, and the side length is one meter.

FE W) ) A #E 2E (important values, 1V) . Z#:1EF8 40 (Shannon, H) \W#6 3 & 5 %0 (Margalel, Ma) {3 &
F8H(Simpson, C) F¥%5] 454 (Pielou, E)IFHE AT .
Yy FioRE X A
P,=(A,+B,+H,)/3 (1)
MIXF B (A, 6) = KRl B9 AR/ 4 B g A M 2 2 Fn < 100 (2)
FXFAEY) (B, Y0) =3 —Fh iy 2B W) i/ 4 5 R 0y £ 9 5 22 F1 XX 100 (3)



534 B 2 W Bl 2R 3] 2025 4 113

ARR 85 BE (HL, V60 ) = JERIAR Y 0 ~F- 208 B/ A AL b 1 1 35 185 B2 22 R < 100 (4)
Shannon Z ¥4 48 %4 :
H=1->_ (P, XInP,) (5)
Margalef ) Fft 4= 5 & 45 %4«
M,=(S—1)/InN (6)
Simpson I 3 5 % :
C=1-> P (7)
Ko R EL
E=H/InS (8)

o S O FURE TR 22 FE M R A 08 SRR N S B AR T 9 T R % B R W 04 S AR PR AR i W R TE AR A
) AR X A
1.4 FERNEL T GEHX S

L) FETE R0 43 o R0 X R AE B 64 BhAH Y, Z BRERAE 10 7 s, AP 82208 3096 .60% .70%6 .95% Ky
I3 PR A 2 B V& UL F AP (dominant species, DS) (WAL #Ff (subdominant species, SDS) | & % £ 4 #f (main
companion species, MCS) YK Z 4 Ff (secondary companion species, SCS) Al IL#f (occasionally species, OS) %5
5ANHE V& N 5T AL L JF AR IR 2 00 B 8 RS B T R W% B R € K (Convolvulus ammannit) | Z W28 (Allium
polyrhizum) |2 & W % (Potentilla acaulis) IR EE T (Carex pediformis) 3§ 6 A4 Fh Ry il 56 X 19 iR 1k 35 7= Fp
(indicator species, IS)(F£ 1),

2)DIREBER 5y . Z75 UK R R R D R A R 43 O =X e AR TR DR 0 DX A AR ) ) 43 5 LAY B e
BE, 4390 A 22 4F A= MR 25 R B (perennial thizome grass, PR) . £ 44 M\ A= R B (perennial bunchgrass, PB) \ £ 4F 4 4
Z& ¥ (perennial forbs, PF) 3 K 82 # K (shrub/semi-shrubs, SS) .1 44 5% 2 4F A= 4 ¥ (annuals/biennial plant,
AB) (1),
1.5 A A% w2

R LI E Bk, R 4 A 3l BAL(K1160, 11 R ¥ RE R 24 A3 2% ) I 22 AF 4 4 0% 5 R FAH B T L 23k, A
FA 82 TH AL (SH220F , 1l ZR T BE AL 24 (2% ) A58 ST WL 73 566 BE 1 (YV-1800PC, L ik 5638 1K A 2% ) I 72 AE 4 42
W& i 2R O R B (vario MACRO cube , 78[5 ) Il 52 A8 4 4 bk &5 B
1.6 %it ot

FFH Excel #E 47 04 ) 26 AL P, SR ) IBM SPSS Statistics 20 84 7 & 5. 2 ANOVA 5 22 43 #1 1 XUAE & 41
KM, R H R 28R 38 20, >R FH Graphpad prism 9 il &l o 20 AT AS [6] 3% 23 U8 i &2 XF iR Ak 1 A 2R 3T 7
Y FE % A R R % B 02 28 RN ) D e A 45 3 RUBE (A W b, b AR Wi 5 RE e R L (E DA M R I ik AL R
T AR R RS e . [R]ETEAE Z RE VAR A (HD AR s R HE A (Ma) RS R (C) M A BE 4R %0 (E)
AANFEIE Z R AR R, S DT RE I 2 RE PR UL ARG B0 o 38 ok A DGV 23 BT, BRI [R] 35 43 5 i X6 LA 46 AR Y
SEMHLE] . ASBFROC T AEY RS A i EAE Y & R 8, D AR R AU AR T
2 BRESW
2.1 KRB 3o i m & st B & A AR 69 B ok

B 3% 43 Vs 0 A G, BE AR i B 2 4 (&1 3) . CKLA VBRI C b 317 39 4 9y 4k 4303 Oy 201. 73
221.21.319.19F1328.52 g-m *; A B I C AL A= ¥4t 3 51 bt CK (1 9. 7% .58. 276 .62. 9% 5 7 243 Wi b , B R C
Ab P Ay e AR 2 T CK(P<C0.01) , R W] B AN C b BRAR AT 2 25 $ e 227 J1 . CKLUA LB A C Ak BE B V% A8
Y- 3485 B 43 0 R 469 359 483 FT 412 Bk -m 73 CK A (B FIC Ab B VA =5 B2 43 1y 23. 39,23, 04,23, 11 Fl 24. 31
cm; 7T BN A B A C b PR RS % N i S CK LAY TE B35 25 55, 100 B % 0 V8 A %o 8 7 % 5 R vy
JE 7 A 2 S



114

ACTA PRATACULTURAE SINICA(2025)

Vol. 34,No. 2

F1 REREWERUREFEREEERRE I A

Table 1

they belong

The list of plants in the experimental area, as well as the action level and functional group of the community to which

4 Species

Bl Family

7% 1 51 7 Community members

A ) Dy BEHE Plant functional group

KA P. dauricum

Z RN 2E 6 Linaria buriatica

4 I0 I+ Schizonepeta tenuifolia
FLIK K, Euphorbia esula

Jit 45 & Medicago ruthenica
PNEES
WP i 5. Vicia amoena

Gueldenstaedtia verna

/NS L Caragana microphylla
FIZEHE R Astragalus larmannii
FRMRIR B8 16 Astragalus melilotoides
WUI/RERS S, baicalensis

VKL Agropyron cristatum

BB C
FH R AR Poa pratensis

VA 15 Koeleria macrantha

squarrosa

FIE L. chinensis
A Helictochloa hookeri
FFA.
HEME BLRA Hylotelephium malacophyllum
KW S Adenophora stenanthina
B IR B BEAL A, altaicus
P38 Artemisia stechmanniana
Wi A, frigida
240 AL ranacetifolia
W JXE 2 Saussurea salicifolia
JikAEk K. centauroides

stbiricum

WYL Tararacum mongolicum
KEE A. pubescens

2255 353K Lveris chinensis subsp. versi-
color

AN AG4 T, pusilla

tZE Chenopodium stenophyllum
ik ST Cymbaria daurica

# LS Y Orobanche pycnostachya
G124 Orobanche coerulescens

%0t B IR Gentiana squarrosa

i R Clematis hexapetala
A0 13k 5 P twrczaninovii
JEREIE T, squarrosum

¥ F3E Galium verum

TR EES. bifurca

R B EE R Sibbaldia procumbens
B ZE B2 P. tanacetifolia

A AR Sibbaldia sericea

et Z2 0% 3% Potentilla verticillaris

AL Plantaginaceae
i Bl Plantaginaceae
J&IE B} Labiatae

K& F} Euphorbiaceae
B} Leguminosae
B} Leguminosae
Bl Leguminosae
B} Leguminosae
7k Leguminosae
%} Leguminosae
AAF} Gramineae
ARAF Gramineae
ARAF Gramineae
ARAF Gramineae
ARAF Gramineae
ARAF Gramineae
ARAF Gramineae
RZF} Gramineae

5t RKF} Crassulaceae
& # R Campanulaceae
4%+ Compositae

4%} Compositae

%%} Compositae

%%+ Compositae

%%+ Compositae

4%+ Compositae

4%} Compositae

4%+ Compositae

4%} Compositae

4%} Compositae

#F} Compositae

51 248} Orobanchaceae
511 4R} Orobanchaceae
511 4R} Orobanchaceae
Je AR} Gentianaceae
E K Fl Ranunculaceae
E Pl Ranunculaceae
E K Fl Ranunculaceae
P ELR Rubiaceae
Rl Rosaceae
34 Fk Rosaceae
R Rosaceae

W34 FF Rosaceae

i % Bl Rosaceae

WEAE A B Secondary companion species
WEAEAFh Secondary companion species
1 WLFF Occasionally species

WEAEAFh Secondary companion species
WEAEAFh Secondary companion species
H WL A Occasionally species

I A Occasionally species

I A Occasionally species

WELEA: B Secondary companion species
fH ILFR Occasionally species

WAL #FP Subdominant species

WEAE AR Secondary companion species
fE#F Dominant species

FZAEAEFD Main companion species
WEAEAFh Secondary companion species
flt#Fh Dominant species

i WA Occasionally species

WA #F Subdominant species

# WLFF Occasionally species

WAL Fh Secondary companion species
F2 A Bl Main companion species

1 WLFF Occasionally species

FZ LA Ff Main companion species
AR FAFh Subdominant species

I A Occasionally species

WE AR FAFh Subdominant species

1 I A Occasionally species

UCEAEA B Secondary companion species
UCEAEA P Secondary companion species

WEAEAFh Secondary companion species
H WLFP Occasionally species

WE AL A Fh Secondary companion species
% 0L A Occasionally species

i WA Occasionally species

WEAE AR Secondary companion species
1 WLFF Occasionally species

WEAEAFh Secondary companion species
F2E A Bl Main companion species
WEAEAFh Secondary companion species
F=Z A Bl Main companion species
WA Occasionally species

WEAEAFh Secondary companion species
WELEA: Fp Secondary companion species
fH ULFR Occasionally species

LA AR Perennial forbs

ZAFE 2228 HE Perennial forbs

1448k 2454 %) Annuals/biennial plant
Z AR %5 B Perennial forbs

ZAFEA: J4 2 B Perennial forbs

ZAFA: J4 25 B Perennial forbs

ZAFA J4 2B Perennial forbs
MEAECEHEA Shrub/semi-shrubs

ZAF: Z425 B Perennial forbs

Z A 4225 B Perennial forbs

LA VB R B Perennial bunchgrass

Z A VR B Perennial bunchgrass

Z A VR B Perennial bunchgrass

ZAFE A M ZE R L Perennial rhizome grass

Z A MR EE Perennial bunchgrass
LA ZER B Perennial rhizome grass

L AP AR HE Perennial bunchgrass

L4 IV R B Perennial bunchgrass
1448k 2454 HE %) Annuals/biennial plant
Z AR %28 HE Perennial forbs

L4 428 Perennial forbs
MEAECEHEA Shrub/semi-shrubs
HEAECEHEA Shrub/semi-shrubs

ZAFEA J4 2B Perennial forbs

ZAFA J42E B Perennial forbs

ZAEA: 2425 B Perennial forbs

ZAF: Z425 B Perennial forbs

14 A B 2 4 A= #E4) Annuals/biennial plant
Z 4 425 B Perennial forbs

ZAF/: 2425 B Perennial forbs
1A 8 2 - A M) Annuals/biennial plant
LA 428 Perennial forbs
148 244 H49 Annuals/biennial plant
1A% 245449 Annuals/biennial plant
148 244 #49) Annuals/biennial plant
ZAEE 228 KL Perennial forbs
LA A2 Perennial forbs
E P

1E 2% J5F Perennial forbs
< Ju g
ZAEA: 2425 B Perennial forbs
ZAFA: J42E B Perennial forbs
ZAEA: J4 2B Perennial forbs
ZAF: Z4 25 B Perennial forbs

\

e

Perennial forbs

X

\

& ®
B &

3

%JS %1 Perennial forbs

AN




5 34 B4 2 )

Tl 224t 2025 4F

115

144 Species A} Family V& K 52 A Community members ) Ui fiE ¥ Plant functional group
BEBKREP. acaulis PR Rosaceae WL A Secondary companion species  Z4FA4: 42 % Perennial forbs

15580 Bupleurum scorzonerifolium

WARZE R C. pediformis
SPEL Carex duriuscula
WRE T C. korshinskyi

AL FF Umbelliferae
VP ELRL Cyperaceae
VPRl Cyperaceae
VP ELRL Cyperaceae

UCEAEA B Secondary companion species
% I A Occasionally species

WEL ARl Secondary companion species
A #4 Al Subdominant species

ZAF/: 2425 B Perennial forbs
Z 4 H: 2% B Perennial forbs
Z A 4425 H Perennial forbs
LA 4425 H Perennial forbs

MATIE Lepidium apetalum +FAEF} Cruciferea H WLFF Occasionally species 1A 0 2 - 2E A% Annuals/biennial plant
INIEAETEAT Dontostemon micranthus +FAEF} Cruciferea i WA Occasionally species V4R 88 248 B /%) Annuals/biennial plant

LB A. polyrhizum
WA A. bidentatum

11 EE Allium senescens
A3k Allium tenuissimum
Wik Allium ramosum

A7 WEE Silene jenisseensis
£ Dianthus chinensis
WZE Teloxys aristata

% Chenopodium album
RIKTEAE C. ammannii

AR Amaryllidaceae
ARt Amaryllidaceae
A 3Bk Amaryllidaceae
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Fig.3 Community biomass, plant density and community height under different treatments
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Fig.5 The nutrient stoichiometry in community plants under different treatments
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Table 2 The biomass, density, community height, and importance value for different treatments functional groups

EIgE| 4k 3 ZAF M ZE R BT A R DA AR AR EA VAR S 2 4R 1 )
Items Treatments Perennial rhizomatous grass ~ Perennial bunchgrass Perennial forbs Shrub/semi-shrub  Annuals/biennial plant
LA CK 45.77421.12a 70. 0429, 64b 74. 21425 32b 5.91+8. 40a 9.1647.60a
Biomass A 43.20+26. 68a 59.72+429.68b 103. 67+24. 77ab 10.09+6. 63a 4.53+4.89%
(grm ) B 55.73421.91a 114.17-49. 25a 136.0387. 83a 7.78+7.19a 7.4347.97a
C 38.28-30. 88a 136.95-:50. 97a 130. 71£57. 73ab 5.9946.67a 17.34423. 06a
Ly CK 111. 63--56. 48a 122.754-39. 06a 178.25494. 47a 2.40+1.52a 29. 00424, 24a
Density A 84.25+46. 14a 72.13417.22b 184. 6342, 59a 2.75+2.61a 14.88+9. 89
(9f:t' 103. 88-38. 88a 97. 25437, 25ab 247.254-167.91a 2.67+1.63a 33.00+32. 70a
" C 73.38463.91a 87. 38223, 60ab 224.004-107. 12a 3.4342.23a 23.75+13.58a
(513 CK 75.00-19. 56ab 100. 63-£41. 32ab 248.754-87. 46a 30.4+15.65a 37.14+26. 56a
Height A 80.1311.52a 87.50-£16. 40b 311.634-92. 28a 36.50=15. 57a 33.3825. 3%
(em) B 58.13--24.93b 92.75423.61b 271.63462. 53a 25.33415. 25a 33.00£27. 49a
C 57.25421. 74b 124.75430. 12a 269. 384-93. 87a 22.0010. 41a 51.75427.97a
EEY CK 19.8747. 20a 28.93+2. 46a 41.4742.26b 1.9540.86b 5.5941.95a
Important A 18.76+2.08a 20.78+1.62h 52.28+2. 66a 4.06+0. 60a 4.12+0.78a
values (%)
B 18.0142. 45a 26.03-£2. 78ab 48.4844.09ab 2.1040. 64b 5.3841.62a
C 13.0242. 44a 30.29-3. 49a 47.6743.95ab 2.080. 56b 6.9541. 39

[ 5 AR [F] 74 6 7m 22 5 8 3% (P<<0. 05) . Different letters in the same column mean significant difference at 0. 05 level.
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Fig. 7 Species diversity index in different treatments communities
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