_ Do01:10.14067/.cnki.1673-923X.2026.06.013

FRMUARHRKFFHR

Journal of Central South University of Forestry & Technology

EL S TR

Journal of Central South University of Forestry & Technol

6B

ISSN 1673-923X, CN 43-1470/S
(FPRIMARKRZZRD 202655565

MR . EEREEXABEL R E RS SR N E E 7 RIS

£ &: FFE N B85, F

WFSHER :  2025-08-02

5|8 :

B NEIE FES,F E5RENBELEEE I E R ER N E S FmRAIR

[J]. R R K F 5 4%,2026,46(6):130-139.

LEI J, QUAN J P, YAN C M, et al. The effects of combined measures on the characteristics of
plant communities and the nutritional quality of forage in the temperate grasslands of the Qilian
mountains[J]. Journal of Central South University of Forestry & Technology,2026,46(6):
130-139.

RIS

Recommended articles

AN T A T A Ot ot o5 PR 8 B T AR £ A P 52

Effects of different herbage intercropping patterns on the soil fungal community structure in Camellia
oleifera forest

2= L AR AR b - S5 LB 53 1 25 M AR AIE

Soil organic carbon molecular structures of the alpine forest and grassland in Sejila mountain

S L1 AN [R5 i St 28 SR S S i [R5 F) 20 A

Study on grassland evapotranspiration at different slope orientation and its impact factors in Qilian
mountains

S Ll R A AN [ R A R A2 it A A OR K B AT 7
Growth effects and adaptabilities of different vegetation restoration measures of degraded meadow in
Wugong mountain

STy Ly Lyt ) AN [ 9 A v P SR R 77 7 ke o
Relationship between soil mechanical composition and nutrient characteristics at different altitudes in
mountain meadow of Wugong mountain

Sy L B AR A /N R S T DB S 3R 20 i) SR AR 5% 0 M
Canonical correlation analysis between soil active organic carbon and soil nutrient in different
vegetation small communities of Wugong mountain alpine meadow


http://dx.doi.org/10.14067/j.cnki.1673-923X.2026.06.013
https://zkxb.csuft.edu.cn/#/digest?ArticleID=6839
https://zkxb.csuft.edu.cn/#/digest?ArticleID=6749
https://zkxb.csuft.edu.cn/#/digest?ArticleID=909
https://zkxb.csuft.edu.cn/#/digest?ArticleID=2076
https://zkxb.csuft.edu.cn/#/digest?ArticleID=1925
https://zkxb.csuft.edu.cn/#/digest?ArticleID=1496

546 & 56 ) hREAI MR KFEFR Vol. 46 No. 6
2026 4 6 H Journal of Central South University of Forestry & Technology Jun. 2026

Do0i:10.14067/j.cnki.1673-923x.2026.06.013 http: //gks.csuft.edu.cn

g Afare X RE LR M E MY RS EHFIE R
HEE I on RS2

FOE, NS, IFW, BREL, WMHESL, REE' AL
HEHE, ZRKE, T OE’, T’
CLH 8 AR KRB AARAT IS, B TRIR 7340005 2. FKARTH A AR EH M 4B, HF KIE 734000,
3. s Bl ik B 06 B3R TARSE HA, A 734400)

W OE:. [HM)Y &R A S RE IR, BAHEGHENAE S0 A5 B Rl
B A PR R R ST, NSRRI AR S . [7E]) R EMA A AME. EMAANMNE+ZA
HE + BFER A R R A, BRI A S R g R 2R B P AR S SR E I R
(55 1D A55% L 0 E IR M R M A P VA A R I B 1 M S5, R0 2 s ot B B AT W 25 (e s R Y R
TR AR BB R, P IRE T 20.9% M1 56.8%; 2) KM “HH R IR + FAPHEL + Sk 1 SEEH
187 COZEVKE” B i L HAMG, B Shannon-Wiener ZAF IR EUB N B A B R, “Hib
FBOR + MR I CARAC | SRR E A + N ZROKE B BT E + ETE A W AR A R R
TS SR U S5, Pielou 3950 BE 455U Margalef &5 FEHE B0 Z 1M, X506 X VX 1Y Simpson 242 A4
FELEHS Simpson ZFEMETE BB I LB E 5, 3) KM “HH R ECOR + FAPEHE” I “ARR 1 58
EfE + 2527 8 AR SRS - ANZRUKE” B “ANZRUKE + H 5] 1 5 R 3 R A i i R
REBOS RIS, R T 30.2%. 19.8% F132.7%;  “HEHIELBCOR + TAEPINEE + 4R 1 SR ETE
ol 1 SEE B i al CYNZEUKED” B U A ORI T S R A s S, T
BORLAE A S EAM SRS IR, B T 19.8%. 47.7% A1 18.0%. (4561 “FEHIEHCR + FAEIINE +
KA | SERACE TS + MHZ20KE” AN & It A B 40 2 A I SR 208 LB SRR s, Reie i B ie
FEH AR ) SR R &, AR IR A R B RE ), AR L B AR S RGUE R IA PR AR KA .
KR AME: EEAN: Bl BEERHE: EIRNIR

FESHES: S718.57 XEkFRERS: A NEHRS: 1673-923X(2026)06-0130-10

The effects of combined measures on the characteristics of plant
communities and the nutritional quality of forage in the temperate
grasslands of the Qilian mountains

LEI Jun', QUAN Jinpeng', YAN Chunming', ZHAO Yuhong‘, QUAN Yaru?, CHENG Caixia', LIU Minglong',
MIAO Yuxin', LAN Xiaodong', WANG Jun’, YU Weihua'
(1. Academy of Water Resources Conservation Forest of Qilian Mountains of Gansu Province, Zhangye 734000, Gansu, China;

2. Ganzhou Branch of Zhangye Ecological Environment Bureau, Zhangye 734000, Gansu, China;
3. Sunan Yugur Autonomous County Grassland Work Station, Sunan 734400, Gansu, China)

Abstract: [Objective] The restoration and improvement of the degraded natural grassland ecosystem in the Qilian mountains rely

heavily on the strong support of composite measures. This study aims to enhance grassland productivity and forage quality in the Qilian
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mountains, providing technical references for ecological restoration. [Method] Compound measures for grassland improvement,
including grass seed combination reseeding, reseeding with grass seed mixtures + compound fertilizer + pest control, were adopted
to investigate their effects on species diversity, grassland productivity, and forage nutritional value in the grassland ecosystem.
[Result] 1) After adopting composite measures, the species composition of the temperate grassland plant community in the northern
foothills of the Qilian mountains significantly improved compared to the control grassland; the average vegetation height and grass yield
also significantly increased by 20.9% and 56.8%, respectively. 2) After adopting the combined measures of “Poa pratensis + Elymus
nutans + Dongnong 1 alfalfa” plus “Agropyron cristatum” or “Bromus inermis”, the Shannon-Wiener diversity index of the community
significantly increased compared to the control. The combined measures of “Poa pratensis + Elymus nutans” plus “Dongnong 1 alfalfa +
Agropyron cristatum” or “Elymus sibiricus + Bromus inermis” followed by the application of nitrogen, phosphorus, potassium compound
fertilizer and nicotine-matrine insect control measures significantly increased the Pielou evenness index and Margalef richness index.
The Simpson ecological dominance index and Simpson diversity index of the community in the experimental area showed no significant
difference compared to the control; 3) After adopting the combined measures of “Poa pratensis + Elymus nutans” plus “Dongnong 1
alfalfa + Elymus sibiricus” or “Dongnong 1 alfalfa + Agropyron cristatum” or “Agropyron cristatum + Ganyin 1 rye”, the crude protein
content of the grassland forage significantly increased compared to the control, by 30.2%, 19.8% and 32.7%, respectively. After adopting
the combined measures of “Poa pratensis + Elymus nutans + Dongnong 1 alfalfa” plus “Ganyin 1| rye” or “Elymus sibiricus” or
“Agropyron cristatum” followed by the application of nitrogen, phosphorus, potassium compound fertilizer and nicotine-matrine insect
control measures, the crude protein content of the grassland forage significantly increased compared to the control, by 19.8%, 47.7% and
18.0%, respectively. [ Conclusion] The combination of “Kentucky bluegrass + Elymus nutans + Dongnong No.1 alfalfa + Agropyron
cristatum” and the application of nitrogen, phosphorus, and potassium compound fertilizer and nicotine-matrine insect control measures
performed optimally, significantly enhancing grassland productivity and improving grassland quality, greatly increasing grassland
carrying capacity, and providing a scientific basis for the restoration and management of the Qilian mountain grassland ecosystem.

Keywords: reseeding; applying compound fertilizer; pest control; community characteristics; nutritional quality
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with N-P-K compound fertilizer and nicotine-matrine for insect control (P << 0.05). The same below.

1 AEEMEES. TRIEMAS + AR S S + HEESHERAESE T ENEEE
Fig. 1 Main family importance values of different grass species combinations, different grass species combinations + compound
fertilizer containing nitrogen, phosphorus, and potassium + nicotine and matrine insect control combined measures
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Fig. 2 Average height and grass yield of grassland plants with different combinations of grass species, different combinations
of grass speciestNPK compound fertilizer+nicotine matrine for insect control
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Table 2 Species diversity index of different grass species combinations, different grass species combinations+NPK compound
fertilizer+nicotine matrine pest control experimental area
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B2 0.066+0.01 a 0.934+0.13 a 1.477£0.13 a 0.493+0.02a 4.244+095b
B3 0.078+£0.02 a 0.922+0.10 a 1.511+0.15a 0.533+0.02a 4.041£0.92b
B4 0.066+0.01 a 0.934+0.15a 1.692+0.22 a 0.586+0.03 a 3.858+0.82a
BS 0.065+0.02 a 0.935+0.19 a 1.599+0.19a 0.534+0.04 a 4233+0.98b
B6 0.068+0.03 a 0.932+0.14a 1.554+0.16 a 0.528+0.03 a 3.641£0.78 a
CK 0.067£0.02 a 0.933+0.12a 1.488+0.11a 0.599+0.04 a 2.496+0.60 a

T FSIAFRNG TR R AR AR A 22 7 52 (P < 0.05)

Different lowercase letters within the same column indicate significant differences among different treatments (P << 0.05).
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