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Abstract: This study aimed to elucidate the effect of nutrient addition on plant diversity and aboveground biomass in
saline-alkali grassland, and to explore the relationship between these two factors. The overall goal of this research
was to provide a theoretical foundation and data support for the restoration, reconstruction, and utilization of saline-
alkali grassland ecosystems. A field study was conducted in saline-alkali grassland in Horgin. The experiment had a
randomized block design, and consisted of a control (no fertilization, CK) and six treatments: nitrogen fertilizer+
microbial agent (NG) , nitrogen fertilizer+ bio-organic fertilizer A (NN), nitrogen fertilizer+ bio-organic fertilizer B
(NO), compound fertilizer+ microbial agent (NPG) , compound fertilizer-+bio-organic fertilizer A (NPN) , and
compound fertilizer+ bio-organic fertilizer B (NPO). Fertilizer was applied in early June and early August of 2023
and 2024, and a vegetation survey was conducted in mid-August of 2024. The effects of adding different types of
nutrients on plant diversity and aboveground biomass in saline-alkali grassland were analyzed. The main results were
as follows: 1) All of the nutrient addition treatments reduced plant diversity to some degree. Compared with CK,
the compound fertilizer treatments (NPG, NPN, and NPO) resulted in significant decreases in the Shannon-Wiener
index by 13.55% —25.65%, the Pielou index by 6.45% —14.68% , the Margalef index by 14.19% —30.24%,
and Simpson index by 3.69% —14.19%. Compared with CK, the nitrogen treatments (NG, NN, NO) resulted in
significant decreases in the Shannon-Wiener index by 3.32% —29. 17%, the Pielou index by 4.99% —9.54%, the
Margalef index by 19.35% —32.18%, and Simpson index by 4.20% —11.64%. 2) Nutrient addition treatments
significantly increased the aboveground biomass of the community and the biomass of Poaceae in the saline-alkali
grassland in Horqin. The combined application of nitrogen and phosphorus had a stronger promoting effect,
particularly the combination of compound fertilizer with bio-organic fertilizer B, which increased the aboveground
biomass and Poaceae biomass by 74.76% and 123.64%, respectively, compared with CK (P<C0.05). The
biomass of two functional groups (legumes and forbs) decreased after nutrient addition, but the changes were not
statistically significant. 3) After nutrient addition, both the Shannon-Wiener index and the Pielou index showed a
significant negative linear correlation with aboveground biomass, whereas the Margalef index and Simpson index
exhibited non-significant negative correlations with aboveground biomass. Exogenous nutrient addition significantly
increased the aboveground biomass of the plant community in saline-alkali grassland in Horqin, primarily driven by
the increase in grass family biomass. However, it reduced plant diversity to varying degrees, resulting in a negative
linear relationship between species diversity and aboveground biomass.
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Table 1 The amount of nutrient addition

Ab B JEHLIE e ] 4 Inorganic T R B AL AR /4 HLAE H 4 Micronutrient
Treatment fertilizer application rate Viable bacterial count fertilizer/organic fertilizer applica-
(kg+hm *) tion rate (kg+hm™?)
CK 0 0 0
NG 200 A ROE EC>50. 042 - g~ Viable bacterial count™5. 0 10° CFU-g ", 15
NN 200 W ZEAAT R 0. 242 g A RO B >0. 2042 -¢ . Bacillus subtilis : 675

2.0X 10" CFU-g ', viable bacterial count: >>2.0X 10" CFU-g "

NO 200 W SERAT I 0. 242 - g ARG ME B >542 ¢ . Bacillus subtilis: 675
2.0X10" CFU-g ', total viable bacterial count: >5.0x 10" CFU-g .

NPG 360 A B0 B 8C>50. 042 - g ' Viable bacterial count™5.0x 10’ CFU-g . 15

NPN 360 M ZERFF A 0. 242 - g ' ARG H 80>0. 2042 - g ' Bacillus subtilis: 675

2.0X10" CFU-g ', viable bacterial count: >2.0Xx 10" CFU-g .

NPO 360 W ZEHAT I 0. 242 g7 A IS PR $0C>512 - ¢ Bacillus subtilis: 675
2.0X 10" CFU-g ', total viable bacterial count: >5.0X 10° CFU-g .
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Fig. 1 Response of plant diversity to nutrient addition
RN T8 R A AL 22 6] 22 5 1 2% (P<<0.05), F [l . Different lowercase letters indicate significant differences among different treatments (P<C

0.05), the same below.



66 ACTA PRATACULTURAE SINICA (2026) Vol. 35,No. 5

HIEE NG Ab B My A 9 48 05 T 21, 93% , NN b 300 g0

B4R T 20.21% ,NO AL B B 5 32 1 T 32. 8190 (P< % 240 w11 fio_g

0.05) . NPG.NPN #il NPO 4b B & % #2 @& T 2 b s

59.62%~74. 76 % Wy b APy i (P<<0.05) . Hi |-/ ﬂg“fé 1s0f b ¥ 2506

PR R S R R — B NPG, SE uE

NPN  NPO &b B {5 137 He 85 F NG NN FHINO., = gf” %% o

2.2.2 TIEEREAME NPG.NPN AINPO 4B - ® 502

AR M Lk W 5 CR A, 9 S by T < 2

107.40% .106. 75% #1 123. 64 % (P<<0.05) ; NG .NN 0 TEERE <0 % g % E o0
FINO A FE A R AR A RS CKA LS E 25 Z%@Mmmm S

AN ARG T 25.1200~43. 93000 TR ma gsy i v R R A L RO TR

MG, KRG RHE Y D ae it L AE Y5 CKAH Fig. 2 Effects of nutrient addition on community aboveground
EU 35 i B A, 43 5907 240804 T 17. 83 % ~55. 19% #l biomass and its response ratio
6.60%~100.00% ,5 CK Z [i] 22 5% KN & % . R

RETEAE W 52 75 NPG A NN AL PR 5 CKAH HAT BT 48 i, 430 00 35 0 1 19. 81 %0 A 2. 2000 (H A W 35 22 5 (K 3A) .
RAFEF b A= Wyt B R U0 R B8 Ak B M BV . b AR 0 A S O T B A 50 % (1 3B ) .

r E g B [ 5% Legume
o HE 140 [ %%} Asteraceae
~ 200} 2.9 4L Forbs
g 150 lﬂig 120t B R A7} Poaceae
2 100l 27 10}
18 Z 100 l]l\EH%l)g
SE sol S22 g
ﬂﬁ 18T s 2E
25 16} GEE 6o
= O
2 1ol MeE
z 10} EES 4o
2 & sE2
R HEs 20p
3l B
0 g2
o e ARAEL AEF R CK NPG NPN NPO NG NN  NO
Asteraccac  Legume Forbs Poaceae R Tresissit

I BE B Functional group
B3 FoAmdEEgim tEYERAGEHEYESHRNEMN

Fig.3 Effects of nutrient addition on community aboveground biomass and the proportion of functional group biomass
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Fig. 4 Relationship between plant diversity and aboveground biomass under nutrient addition treatment
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Fig. 5 Relationship between plant diversity and aboveground biomass under different nutrient addition treatments
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