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Abstract: The purpose of this research was to explore an irrigation pattern taking into account the yield and
quality of forage in the alpine desert area, and to promote the application of micro-sprinkler irrigation and
regulated deficit irrigation in artificial grassland production. A field experiment was conducted to compare and
analyze the effect of 2 cropping patterns and 7 irrigation patterns on forage yield, quality (stem-leaf ratio,
crude protein content and yield, acid detergent fiber content, and neutral detergent fiber content) and water
use efficiency. The 2 cropping patterns were mono-sowing oats and mixed sowing of oats and peas, and the 7
irrigation patterns were mild water deficit at jointing stage (65% ~75%), moderate water deficit at jointing
stage (55% ~65%), severe water deficit at jointing stage (45% ~55%), mild water deficit at flowering
stage (65% ~75%), moderate water deficit at flowering stage (55% ~65%), severe water deficit at flowering
stage (45% ~55%), and full irrigation during the whole growth stages (75% ~85%). In addition, the

methods of analytic hierarchy process and entropy weight were used to empower the multiple indicators of
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forage, and an evaluation system was constructed based on the TOPSIS model to obtain the optimal
irrigation pattern. The results showed that: (1) With the increasing of water deficit, the forage yield showed
a decreasing trend. Under the same irrigation condition, the forage yields of mixed sowing of oats and peas
(7 811.1~14 490.1 kg/hm*) were higher than those of mono-sowing oats (7 022.3~12 242.7 kg/hm?).
(2) Under the same cropping pattern, the contents of NDF and ADF decreased first and then increased with
the increasing of irrigation deficit. However, the content and yield of crude protein, WUE, and IWUE
increased first and then decreased with the increasing of irrigation deficit. (3) The comprehensive evaluation
showed that mixed sowing of oats and peas with full irrigation at jointing stage and moderate water deficit at
flowering stage could achieve better water-saving, yield-increasing, and quality-improving effects (forage
yield, crude protein content, WUE, and IWUE were 14 330.2 kg/hm?®, 10.66%, 31.49 kg/(hm®
and 80.96 kg/(hm?® -

grassland using micro-sprinkler irrigation in alpine desert grassland.

. mm),

mm), respectively). It was a suitable production management pattern of artificial
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M, \2/5 1
M, M, M;
1 3 3
M 1/3 1 4/5
B,=M, )
1/3 5/4
M;
1
M(; M7

M, (1 3/2
B.=
M, \2/3 1

WL B A A PR R AR T AR AR R
Febm KA FI SR I — SR 56 R M /0T 0.10,
6 AHP B8R0 0 W75 B AT R A 1Y) 4 B
AIEEME . FHEE 5 R ORI AR I A R R F) /MK
PR TR M A & T UK R RCE LR
> i KR IR . ADF % 5 F1 NDF & &,

(2) B TR A: i e AL . A ST T (A 1Y)
Z HAREE A VF M B8, 38 5 % 3 f 15 B 13 — 1k 4b 28
(F 6) AE B0 BRI (R D 45 OR300 b
FCEE Hh RSB/ IR R ™ i 5 i R E A

ik EWE KA ROR T K S AT RCR L ADF
# M NDF 4 i,
£S5 AHP BRI ETHUEHEIRNEL R
HH  ORHRE RARE SRR

HirZ A

HENZ Bl

HENJZ B2

HENZ B3

0.4477
0.3215
0.2309
0.7143
0.2857
0.5993
0.1855
0.2152
0.6000
0.4000

0.4477
0.3215
0.2309
0.3198
0.1279
0.1927
0.0596
0.0692
0.1385
0.0923

MR =0.0053<C0.1
Amax = 3.0055

MR =0<C0.1
A max = 2.0000

MR =0.0053<C0.1
A max = 3.0055
MR =0<C0.1
Amax = 2.0000

Fo HEH—LLE

M, M, M, M, M; Ms M;

DCK  0.01077 0.00565 0.00773 0.00307 0.01036 0.01020 0.00899
DC1  0.01134 0.00657 0.00853 0.00299 0.01124 0.01148 0.01125
DC2  0.00842 0.00667 0.01167 0.00288 0.01166 0.00938 0.00976
DC3  0.00758 0.00452 0.00878 0.00281 0.01168 0.00959 0.01550
DC4  0.00909 0.00504 0.00819 0.00242 0.01564 0.00897 0.00870
DC5  0.01321 0.01118 0.01245 0.00224 0.01458 0.01361 0.01433
DC6  0.01107 0.00807 0.01075 0.00284 0.01101 0.01235 0.01421
HCK  0.01431 0.01315 0.01353 0.00265 0.01074 0.01296 0.01148
HCL  0.01216 0.01092 0.01323 0.00253 0.01110 0.01152 0.01124
HC2 0.01289 0.01367 0.01564 0.00256 0.01077 0.01326 0.01446
HC3  0.00843 0.00729 0.01275 0.00235 0.01134 0.00994 0.01193
HC4  0.01564 0.01484 0.01399 0.00274 0.00961 0.01563 0.01473
HCS  0.01546  0.01564 0.01491 0.00271 0.00977 0.01548 0.01564
HC6  0.01228 0.01056 0.01267 0.00272 0.00968 0.01229 0.01324

T« M R 1 R A s M LR 177 5 M L8 35 s ML Oy v
PP VR 2T 4 55 e s M D R U Uk 41 4 5 5 M Ol T ROK o3
A s My A HE R LI 380%
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®7 BRETEBRERERNEER
oML M2 M3 Me M5 M6 M7
WE 00410 04419 01392 00224 00614 0.0908 0.1028
() HT AHP EFBI AL 945 WAL, R 5=
U BT I B AT # T BT A5 R 5 )R 1 &5 G AR
6T,

U, - W,
T,=—1—1—
W, W)
KL T, s A RE U, % AHP 3% 75 5 1 i &
(B 5 W, Hy 40 A i 75 0 0 A B M1 5 4% 45 b 4 A T (1

W8,
®8 BEREENE

B Ml M2 M3 M4 M5 M6 M7

ME 02817 0.3532  0.1676  0.0084  0.0266 0.0786  0.0593

o X P A 8 A TG = 40 Ak L ST A P B A R
T o FRAEL i R0 WG 5 B L 45 1R R T 41 & A TOPSIS
ZEA BRI 45 51 R HE (R 9), HCS GRIE T 1B
o) A R LR A R bR d s HCA QR IT L1 3%
ORI HC2 QR Wb %) b ik Z, DC3
IR W ) A PR 25 A R 2%

x99 ETTOPSIS RENHEEZSTMREHRF

b T M1 M2 M3 M4 M5 M6 M7 S+ S—  WEEEC ZAEHF
DCK  0.0682  0.0522  0.0289  0.0019  0.0090  0.0177  0.0112  0.1022  0.0227  0.1819 12
DCI  0.0719  0.0606  0.0319  0.0020  0.0097  0.0200  0.0140  0.0923  0.0309  0.2506 10
DC2  0.0534  0.0615  0.0437  0.0021  0.0101  0.0163  0.0121  0.0964  0.0252  0.2070 11
DC3  0.0480  0.0417  0.0329  0.0021  0.0101  0.0167  0.0193  0.1177  0.0094  0.0741 14
DC4  0.0576  0.0465  0.0307  0.0025  0.0135  0.0156  0.0108  0.1105  0.0121  0.0985 13
DC5  0.0837  0.1032  0.0466  0.0027  0.0126  0.0237  0.0178  0.0454  0.0739  0.6193 5
DC6  0.0702  0.0745  0.0402  0.0021  0.0095  0.0215  0.0177  0.0779  0.0418  0.3493 8
HCK  0.0907  0.1214  0.0507  0.0022  0.0093  0.0225  0.0143  0.0267  0.0930  0.7768 4
HCI  0.0770  0.1008  0.0495  0.0024  0.0096  0.0200  0.0140  0.0503  0.0689  0.5778 6
HC2  0.0817  0.1262  0.0586  0.0023  0.0093  0.0230  0.0180  0.0257  0.0959  0.7889 3
HC3  0.0534  0.0673  0.0477  0.0025  0.0098  0.0173  0.0148  0.0906  0.0323  0.2627 9
HC4  0.0991  0.1370  0.0524  0.0022  0.0083  0.0272  0.0183  0.0112  0.1112  0.9083 2
HC5  0.0980  0.1443  0.0558  0.0022  0.0085  0.0269  0.0195  0.0065  0.1178  0.9474 1
HC6  0.0778  0.0975  0.0474  0.0022  0.0084  0.0214  0.0165  0.0531  0.0661  0.5545 7
Z+ 0.0991  0.1443  0.0586  0.0027  0.0135  0.0272  0.0195

Z— 0.0480  0.0417  0.0289  0.0019  0.0083  0.0156  0.0108
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