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Table 1 Physical and chemical properties of soil

i R TN/ 4 TP/ 48 TK/ AL AK/ W AP/ AHHLET OM/
P (g-kg™) (gkg™") (g'kg™") (mg-kg™") (mg-kg™") (g-kg™)
7.61 4.03 1.65 151.43 12.46 76.08
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Table 2 Different treatment combinations

b g FE 2R R M, AR BIM(EAIN)/
(kgshm *) (kgshm*)
CK(HM,) 0 0
HoM, 0 75
HM., 0 150
HM, 0 225
HM, 0.9 0
H,M, 0.9 75
H,M, 0.9 150
H,M,; 0.9 225
H,M, 1.5 0
H.M, 1.5 75
H.M, 1.5 150
H,M,; 1.5 225
HLM, 2.1 0
HM, 2.1 75
HM, 2.1 150
H.M, 2.1 225
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Table 3 Variance analysis of broad—leaved grass inhibitors, nitrogen addition and their interactions

on quality of Elymus nutans

FA{H
5 S R MER BMRMsERE hrEREkg BSee B B HLIE W7 i
CP/%  H4EADF/% #4ENDF/%  Ca/% P/% EE/% Ash%
[f8] P 24 S 41 ] 551 (HD 0. 200 2.796 2.667 1.482 9.653" 4.037 22.442"
AEWI(M) 76.568" 17. 054" 10. 932" 30. 6997 9.273" 12.935” 0.777
[if] S BLA I R <R BN H XM 17. 598" 8.136™ 4.258" 8.184™ 8.601" 5.47" 5.527"
T RN 25 S R 3 (P<C0. 01) , + 38R 22 77 i 3 (P<C0. 05)
F4 ARREFAHEEMNHAALEN EERFBEEFMRSENERY
Table 4 Differences of nutrient quality of Elymus nutans treated with different concentrations
of broad-leaved grass inhibitors
[i#] I 2 41 HEH MRPEVEVRLT2E PR vk ik 2T 4t 5 1 Wi HLAR W5 FHK 3
) 551 CP/% ADF/% NDF/ % Ca/% P/% EE/% Ash/%
H, 7.33+0.21*  41.14+0.89* 62.62+£0.81* 0.65+0.02" 0.21+£0.00° 2.77+0.06" 5.634+0.07°
H, 7.56+£0.16"  40.89+0.57" 61.8540.51" 0.69+0.03" 0.22+0.00" 2.9540. 04° 5.6040. 10
H, 7.434+0.27°  38.74£0.77" 60.55+0.43" 0.66+0.03" 0.23£0. 00" 2.95+0.05 5.72+0.11°
H, 7.4940.22°  41.4240.67° 60.55+0.68" 0.71+0.02° 0.2340.00" 3.01+£0.05 4.8340.06"

T S AN RN TR R 22 57 B35 (P<C0.05) . T
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Table 5 Differences of nutrient quality and content of Elymus nutans with different nitrogen addition levels

AEBm GikEqE| MPEVER AT e BRIk 2T 4E 5 o e 7 HLAE W7 MUK 53
K CP/% ADF/% NDF/% Ca/% P/% EE/% Ash/%
M, 6.3740.09'  43.25+0.61° 63.22+0.61°  0.57+£0.02°  0.21£0.00°  2.80+£0.04"  5.37+0.14"
M, 7.510.08  41.00%0.66" 61.9340.39"  0.6740.01"  0.22+0.00"  2.86+0.04"  5.50=+0.13"
M, 7.7840.09"  40.1240.27°  61.28+0.54"  0.68+0.01'  0.2240.00°  2.89+0.03"  5.5940. 14’
M, 8.1540.09"  37.82+0.54° 59.14+0.50°  0.77+0.01"  0.240.00"  3.1340.05"  5.3240.13"
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Fig. 1 Effects of interactivity of broad—leaved grass inhibitors and nitrogen addition levels on the quality of Elymus nutans

T T R R A K S R AR )N 5 R R 22 53 1.3 (P<<0.05)

LA AT B 2 AN (R AR ) o8 AN [ A 25 40 1) ) I AL g

AN TR T 5 | A 0 A B 22 S o 2 AT ) X e e A
() Ca & 8 B2 W A K, (E X P AT S 35 (2 B VR, I it 26
T ) B VR LB AR R 52 2%, ik Bl Al A T RT BE
MR A B B A A R A O . AN — L

Y 15t LA T HIL £k A AR AR ) B A AE TR 23 v AR B
Ak TR o A e K R L B R T e e
JEE Ak BRR B 53 I WA, ORI ST £ 2R U T 0
FRER e B2 T BB i o = A B 6 5 X T HIL SR 2 1) AL, X
P& i AT OGRS A e AR AT v e A BT A

H



A3 %3

wWOE 5 OB OB 2023 4F 51

il o b AT A A T 2 A 7R X T R A R D 5
F14 L 2 7 R AR X A0, 2 R Gl i A A R R
] 553 o 8] 3 0 4 25, Ok 30 B4R B 8 T B e B —
4 2 FEAVE T, DT E — A2 5 52 M 14 3 = Ao 4 ol 5 57
il 5T
3.2 REFMAKENSEEMABRAEERERME
B mRE R m
e 3 i JEL R 408 i M R R SR LR i PR R A
R SRR R R B R R R AR AT e R
Th s i BT AR SR W i AR L A

Tl ORGSO X AR T
e € FH b SR I T A R — B, D IR R TR
HLEE 1 5 s 98 B b - 09 20 b il 200 A & o E A
JM SR T L b R R A RS L AR R
fE e T R LS R SR T4 IT T
FARNGREAFTSERITR . Al wRY,
UL BE S 5 B P BRI s A i OF R AR P MR e R AT
ORI R M R U A A i UL B SR AR S T A
1 — 2, 3 1l Wit G BE — A R e O TR
Jit B R A E RS M AR RE R RS I Ca P
SEAW)ROC R S i, BT AR R OGP AR 5 Bl A
il 280 AE B 3 SR A ) %) e T R A N, R B
H P R PR JH 2 TR 422 85 T i R A R e A B A
M 4 38 HE 38 3R i o
3.3 AMEEMHAMEZFINZEMEANGER
WABREEREHEE R MR

o SRR A MR R v b R B R A e A
DL R 55 Sy 78 55, T BOR L B T R R TR AL |
0 e B 1 G O O M T R 2R RS E AT R A AR
T o ] e 2H 0 o 50 B AT 280 ) A 2 A A Kk
LA R R RS B IE o B AR R A ] AR IR
AALHE AP FE - HEE TR OCER | AR e e R N S i
HRE — & T JE o078 9 2 A, 4R v 0 R R SE
T3 AR TS SR AR AN T 0 3R R [ AR K
-1 22 HAE T 4 e — 8 TR R M R T A B e R
il JOL, HL A% 5 IR 45 b 3 B HG B 4 OR E D 5
AE AW ) 590 i i W 2.1 kg/hm® F1RER 35 e R K SF

1

fEn
it

[EE S

225 kg/hm? 4b BT T B Y 05005 I7 il A X AR L T
BIF 52 45 5 5 A« B - Bh | 2 5% 1 b K AR R L
21 & L 10 44 50 0 A R T AR B B 5 A R —
Bo T 1Y I SR R R 2 4R T BOR
e e Rl AR ) A 9 P B S A KT A B
b o s A A A7 DT RE A B T SO 2 AR KR
BT B E IR OT R, e A HE IR B0 R K b ok
ST 2 D ] ) R0 R SR e A 2 R PR 4
DA A5 AF M B B R0 2 LR it e A )
i FIBCR AR AEAR K22 517 2 e DX S M 4 5 5
H ARG ZL R I8 LI Yih 3h 55, 8 — A
ZR L) 5T 08 P Al s AR At DR A i 7 A
oG VR JEE I B A R KA

1) I it 28 40 1 5] B — i B 0 e FE b X R
SR L Mty e AR B R 5 4 BT, ADF & B AE 1. 5 kg/hm’
i 700 B R B fiX, NDF Al Ash & & 7% 2. 1 kg/hm* #il
il 700 Ve BE R e AL, oAb A% 7 R LAy A I AE 20 1 kg/
b 11 61 550 94 J32 B e o o

2) AU SRR G B R e T DXOR AR M o
P B 3R T, AR DL R CP L Ca P M EE & 4y
1 it & i N 225 kg/hm® B 3K ¢ & , 1 ADF  NDF F1
Ash & i K e fik .

3) YA R e B R 2. 1 kg/hm?, B ZE B INKFE R
225 kg/hm? i, K22 HAE ] F F A4 60 5 CP . Ca P I
EE & & ¥ T HAb 4 ¥ 240 4 , ADF (NDF fil Ash & &
L5 Al &b B AL G H A X AR, A8 HLAE R 4 v e S
A b, T R A R R A R

B E WK

(1] By . 55 3 48 il o0 3 82 8 A I g L o) Al K R AR
MBFFELD ). 220 H ARl R, 2013,

[2] Chen S Y,Ma X, Zhang X Q, et al. Genetic variation and
geographical divergence in Elymus nutans Griseb. (Poa-
ceae: Triticeae) from West China[J]. Biochemical System-
atics and Ecology, 2009,37(6):716—722.

[3]  BEGF, Bt . R o s TN AT [T ). Bl B2,
2002,19(9):13—15.



52 GRASSILAND AND TURF(2023) Vol. 43 No. 3
(4] Z=HM, 2ol R . RARRIBILER G B AR (191 ZEAFn . b M X = VLI X o 98 R fa) ) G A 7 0 4= e 5%
LT HOoR AR, 2020(11) :88—91. SRREm LD ] 22 M HOR AR K%, 2014,
(5] Z=3cHe JRIDCR . 0 IR A 35 AR g8 Kt A R T A X [20]  W3Chk, 2230, 25/ e, A Lt R0k 7 9 ) B DA )
(M. 79N ZR B AL, 1998. VAR L HE R 4y S e [T]. T P, 2015, 35(3)

[6] =pal. Bressl 2 P 4 (MCPA) XA /NG A K K f Bk i 658—666.

R [D]. #u VL LMBH K2, 2015. (211 XU . ASTR] it A 3G i e 98 e b AP 5 o % o o 11

(7] FEWEMR . BRFRIN R4 W2 B s M 3R 28 A K E B MRS [D]. dbat b s pol K4, 2019,

W[ D], b AL AR AR AH KA, 2019, [22] FHF, &4k 8RN, % . A [ 2K 73 2 FE 7

(8] Ay, AUl , A P4, 45 . 5 b B B0 50 0F 35 Mk /N &2 WBORSE PAE FgE (7], IR}, 2005(3) :29—31.

4% BB B &R BF 52 (7] AR 25, 2012, 11 (6) [23] #AAE . AR WX 5 A R i BT M b e AL
48—50. By LD ], W R My R T R4, 2017.
(9] X H . B B AR R R R 2 R S A R X AR (24]  SERRIE . SRR 0T DU R G136 50 J5ORE 7% R fE A
IR RLLD ). e P LR MR R, 2017, BBy [ D], WEATHE AR« 5l Al K2, 2021.

(10] 22900 B SCIR W/, 55 . it I R0 kb 325 X0 125 98 T ) [25] Schleuss Per Marten, Widdig Meike, Heintz— Buschart
J E R R [T]). B 5 B 2018, 38(6) - Anna, et al. Interactions of nitrogen and phosphorus cy-
68—78. cling promote P acquisition and explain synergistic plant—

[11] EMAE, B E PR SL . 5REIR 3068 KRS 38 7= 2 e He growth responses. [ J]. Ecology,2020,101(5) :€03003.
A HRRERILT]. RO 2 42, 1997,9(3) : 7—11. [26] SEEEF WA . W FEH X 2 47 25 IR B UR % o 4 4% 5 By

(12] v E gl B2 B A ST R 58 B = 4 . b EAC M. Brafrg[J]. B E 5 EHE,2003(4) : 33— 35+62.
ERREHOAR thRRAL 1994, (27]  ERi, % ML . AN [ bt AR B 35 b R 3 b v 9 ) 2

[13]  BR3Cb, &XBT, 22) 5, 45 . R[] 2 70 i A K 7 X H e v JI R R 2 R B2 [T]. 22 R A A, 2004, 40
A 5 98 ) A 0 R AR B R T BB R [T, AR (3):56—59.

TR, 2012,27(2) : 254 —267. (28] A~ HhR %5, ARTE A . 1Ll oK 4R W b it JIC A 07 I

(14] EF EAEZE, L5224 AU BRI R 1 w28 &N AR LT ] B & 40l , 1992(4) : 53— 56.

JEUHC B R A R A SR Ay S R [T RO A 2 [29] g4, fdhgk i B K55 45 it I R 2% 5 B B X = VLR
2019,36(12) :3065—3075. DCN T RE H BE 98 R AR 19 52w [T, B 27 4z, 2011, 19

[15] Bk . Rk o0 A Ko ek ook s i AR (M) Jbat b st (5):724—728.

Al R AL, 1993, (30]  EIE BT . R0 Xk /)N 22 7 e Lt T 0 53 o) B FL ok B R

[16]  H Al R 2% B R o . B A Ak 2 50 S S0 B0 4 & (D] #M :MK=, 2011,

(M. JEms: Aoll ikt , 1987, [31] ZEghag . 4% R HBiIA (M. dbst: b st 40l K 24 AR

(170 XU . F&22 T ooy 200 oAk e 300 19 7 32 R JH Yo gl 22 = M 22 4 #£,1992. 95—112,180—203.

PRI BT SE[ D] 22 M H el K2, 2014, [32] SKIEPE,AAEBE % H M e R B

(18] 4B . BRELH] AT 2K ™ & i BRIAR bR 2R 85 119 () 53 A FEAE [T ). Bk A4, 2018,27(12) : 12— 21,

D], 2% LR AR R 2%, 2007.



H43E H3M BOE 5 B 2023 4F 53

Effects of broad-leaved grass inhibitors and nitrogen
addition on nutritional quality of Elymus nutans in
alpine grassland

CHE Mei-mei, QI Juan', SHI Shang-li, SAT Ning-gang, WANG Xiao-juan,

YANG Juan-di,JIA Yan-wel
(College of Grassland Science , Gansu Agricultural University, Key Laboratory for Grassland Ecosystem ,Ministry

of Education, Grassland Engineering Laboratory of Gansu Province ,Sino-U. S. Centers for Grazing Land Ecosys-
tem Sustainability, Lanzhou 730070, China)

Abstract: [ Objective] In order to solve the problem of grassland quality degradation caused by the large —scale
reproduction of broad—leaved grasses in the alpine grassland of Sangko grassland in Gannan Prefecture. [Method]
This experiment took Elymus nutans as the research object. The effects of different concentrations of broad —leaved
grass inhibitors (0,0.9,1.5,2. 1 kg/hm*) and different nitrogen addition levels (0,75, 150, 225 kg/hm®) were used
to study the nutritional quality of the dominant grass in Gannan alpine grassland. [ Result] The nutritional quality of
Elymus nutans after spraying inhibitor was significantly higher than that of the control (P<C0.05). The contents of
crude protein (CP) , calcium (CA) , phosphorus (P) and ether extract (EE) increased by 2.18%,9.23%,9.52%
and 8.66% while the contents of neutral detergent fiber (NDF) and crude ash (Ash) decreased by 3.31% and
14.21% compared with the control at higher spraying concentration (2. 1 kg/hm?) , respectively. Acid detergent fiber
(ADF) at 1. 5 kg/hm? significantly decreased by 5. 83 compared to the control. The quality of E/ymus nutans in nitro-
gen application treatments was significantly higher than that of the control (P<C0.05). The contents of CP, CA,P
and EE in Elymus nutans were higher than those in the control at a higher nitrogen application level (225 kg/hm*) ,
which increased by 27.94%,35.09%, 14.29% and 11.79%, respectively. However NDF and ADF were signifi-
cantly lower than control by 6.45% and 12.55% , respectively, and which had no significant effect on the content of
Ash. There were significant interactions between inhibitors and nitrogen application. Under the concentration of 2. 1
kg/hm?” inhibitors and 225 kg/hm® nitrogen application levels, the contents of CP, CA, P and EE in Elymus nutans
were higher while NDF and ash were lower than other treatment combinations. [ Conclusion] The results are of great
significance to improve the quality and efficiency of alpine grassland and the sustainable development of animal hus-
bandry.
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