834 % 45 T oW ¥ R 20264 5 H
Vol.34 No. 5 ACTA AGRESTIA SINICA May 2026

doi:10. 11733/j. issn. 1007-0435. 2026. 05. 030

SIAM 2L, T, FaER, % W E 5 AW B vl FH X R A B A S IR S 20 R i m [T, R 2E i, 2026, 34
(5):1900—1909
HU Yi, YU Hui, GUAN Ting-xian, et al. Effects of Irrigation Amount and Biochar Application on Nutritional Qual-
ity and Economic Benefits of Medicago sativalJ]. Acta Agrestia Sinica, 2026, 34 (5) :1900— 1909

ERESEYRRERANZLEESFmR
5 22 57 30z BY 52 M

WK, T o, FER, AR, HEA, IXE
CHESHA M K2 B 2 B L B 5 8 K 5F 830052)

EE AR LRI 78 (Medicago sativa) RS8R G N F% 5 0T 28 U5 20025 09 £ B 1 R IR E I & 5 A ) T
Rt P X 58 A6 A S PR AR PR AL AR B RS W . AR T 9 3 A i A VR AR BE (W 3096 : 450 mm Wi i 1596
550 mm . W, B0 HEEBE - 650 mm W, 3 15% : 750 mm) 5 24> A= ¥ 5 5 it 7K 7 (Co: 0 tha™', C,: 20 t-ha™ "),
N 7 7S [R) 0 5 A= 00 JB o i R B 85 S8 A0 B 7 75 R I A T RO L T AR A R SR B R B R R S & T
g 0 e A E R A AR W R i T A 25 AR AR W TR ] AR AR L S AR T R A T RO B T
VAT e Co b 38 35 N B, T B0 R £ 58 55 AR X G AN (B 2 A7 35 92 8 0 WLC, A LA 77 4 i WL C Ao 31 Wt 35 4%
I, B T H A 4% b B, AR e 3 O 4% 4k B R A, g 22 422,93 CNY +ha ', 8 W,C, 42 55 2148. 53 CNY -ha ', 4
BTN FE I, WLC, A B SIS A6 B A8 7™ B T 55 2 B R 25 I I 48 T (04 S5 10 3 B -5 24 0 o e T ot 7 %

KB ERIEE A AR Y R s E I O IR TR AL

FESHES:S541.9 X HEARIZAD : A XEHS :1007-0435(2026)05-1900-10

Effects of Irrigation Amount and Biochar Application on Nutritional Quality
and Economic Benefits of Medicago sativa

HU Yi, YU Hui, GUAN Ting-xian, LLIU Xing-yi, YANG He-long", WANG Wen-hao
(College of Grassland Science Xinjiang Agricultural University, Urumqi, Xinjiang 830052, China)

Abstract: This study took Medicago sativa as the research object to explore the impacts of irrigation and biochar
application on the actual production benefits of Medicago sativa from the perspective of nutritional quality and eco-
nomic benefits. Four irrigation gradients (W reduction of 30% : 450 mm, W, reduction of 15% : 550 mm, W con-
ventional irrigation gradient : 650 mm, W, increment of 15%: 750 mm) and two biochar application levels (C,: 0
t+ha ', C,: 20 t-ha ") were set to determine the nutrient quality and annual hay yield of Medicago sativa and screen
the best irrigation amount and biochar application amount. The results showed that under the condition of biochar
application, the crude protein content of Medicago sativa showed an increasing trend, the neutral detergent fiber was
significantly lower than that under C, treatment, and the dry matter intake rate and relative feeding value were signifi-
cantly improved. The annual yield in W,C, treatment was significantly higher than that in W,C, treatment, superior to
other treatments, and the annual net profit was the best, 22 422.93 CNY-ha ', which was 2148.53 CNY-ha™'
higher than W,C,. Comprehensive evaluation showed that W,C, treatment was the optimal irrigation and biochar
application scheme to achieve the synergistic improvement of Medicago sativa yield, quality and economic benefits.
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Fig.1 Effects of irrigation amount and biochar application on crude ash and crude protein of Medicago sativa
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Note: W, irrigation amount 450 mm; W,, irrigation amount 550 mm; W, irrigation amount 650 mm; W,, irrigation amount 750 mm; C,, bio-
char O ttha™'; C,, biochar 20 tsha”'. The letters on the column bar of the same color represent that there are significant differences among different

irrigation levels under the biochar treatment(P<0.05) ,

* represents that there are significant differences among biochar treatments under the same

irrigation level. *indicates P<<0. 05, * * indicates P<<0. 01, the same as below
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Fig. 2 Effects of irrigation amount and biochar application on neutral detergent fiber and acid detergent fiber of Medicago sativa

2.2 EBESEYRKEAMEEEE TURHE
R XREXRNZME

H [ 3a. 3b AT AL, 76 [A) — HE R AR B R, oAb B 58
LE B A8 T BUIE AL R 8 Co 3 . 2024 4F 4% 4b B
Vi) 4 J5 9 Ak T 2 Pk 22 5 (I 3a) , 7F Co b HE
T, 2025 4F W, RS BE S5 A6 E T I Ak 3R A
Wi 3 (P<<0. 05, & 3b) .

Hi & 3. 3d AT AL, 76 [A] — E AR B R, oAb P %6
ERE TYRCRERE C M. 78 W HE B
T, 20254F C, AL AL B 18 T W) PR B 58 Co i 3
B Hn (P<<0. 05, 8 3d) ; 7E W, BE B BE T, 2024 4F |
20254F C, AL BRI B A5 T W) R B R 5 C W 3
M (P<<0. 05, & 3a.3d) ; 76 W, 86 B F , 2025
AP C, A S AE B 18 T 0 R B 38 Co i ik 34 in
(P<<0.01, 3d). 78 C AL, 2025 4F W, 78 I A

S AR B R T W TR R W R 3 i (P
0.05,F 3d).

2.3 BEBESEYRKRERANEEEREBIER
DIRER:OREA

F & da 4b AT AT, 76 W] — WAL B T, C Ak B 58
A6 ARG R PR (E X B Co 3 m  AE W B IR
T, 2025 4 C, Ak PR 58 46 1 18 AR X AN {48 C, ik 3
A (P<<0. 05, 8 4b) s 7F W, BE R B6 FE T, 2024 4F |
2025 4F C, Ak 25 48 1 78 AH X ] W 1 2 4 C d 3
AN (P<<0. 05, &l 4a.4b) s 76 W, HE B BE T, 2025
AF G, b BR 8 AE 1 4 AR 6 A DR AN [ 4 G B 3 38
(P<<0.05, [ 4b) . 78 C AbHL R, 2025 4F W, 7 % £
JEE 28 A8 T A A ] O (B W WL 34 B
(P<<0.05, [ 4b) .



1904 = o ¥ # %34 %
a) = b =
( 150 - 20244F (b) 150 — 20254F
ns ] ns [
NS C:ns S S C:* G
. 120 - WxC: ns EC, = 120 WxC:ns [ [e
M3 %3
27 90+ 2E 90
IS S
KE 60 S5 60
3 3
-
E 301 & 30
0 0
?Fﬁﬁzk:lz (?F/E%/k-T-
[rrigation level Irrigation level
c) 20244 d 20254F
© _ t @ _ i
. C:'nnss |:|C(J . C..*I’LS * IZIC()
% 4.8 WxC: ns -Cz % 48 WXC ns ’ﬁl -C2
s 3 E I a
&g 36t * &g 36t b a 2
e £ K E
=g g
g 24r ]2 24
=g -
z -
a8 l2r g 12t
0.0 0.0
2 3 W4
?Fﬁﬁzk:lz LK
Irrigation level Irrigation level
B3 ERE5EYRAEAMETEETYREME . REENTMN
Fig.3 Effects of irrigation and biochar application on dry matter digestibility and feed intake of Medicago sativa
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Fig.4 Effects of irrigation amount and biochar application on relative feeding value of Medicago sativa
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Fig. 5 Effects of irrigation and biochar application on annual yield of Medicago sativa
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Table 1 Preliminary assessment of economic benefit
Qb Treatment AESFH 7 i Annual average yield/ (t-ha™ ') 25 Revenue/ (CNY-ha ') 4l F)i Net profit/ (CNY -ha ')
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W,C, 12.29 22117.10 20 274.40
w,C, 13.24 23 840.37 21728.67
w,.C, 10.95 19 702.96 16 198.26
Ww,C, 14.55 26 196.63 22422.93
w.,C, 13.35 24 028.72 19 986.02
w,C, 13.74 24 723.84 20412.14
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Fig. 6 Correlation analysis between irrigation amount and
biochar application and Medicago sativa nutritional quality
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RFV, relative feeding value; AY, annual yield; *, ** stands for P<<
0. 05 and P<<0. 01 respectively
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Table 2 Summary of weight calculation results by entropy method

AP Treatment {5 B 1 e Information entropy e

{5 B 3% B d Information utility value d

AT R K w Weight coefficient w/ %

CA 0.9992
CP 0.9999
NDF 0.9990
ADF 0.9992
DMD 0.9999
DMI 0.9989
RFV 0.9984
AY 0.9967

0.0008 9.14
0.0001 1.53
0.0010 11.86
0.0008 8.89
0.0001 0.70
0.0011 12.12
0.0016 18.37
0.0033 37.38

HCAHLK Sy s CPOKLEE 1 NDF, SR IR 21 4t ADF R M BE W £F 4 s DMD, T Bl AL 2% DMI, T B R £ 5 REV A G iR A 5

AY R

Note: CA, coarse ash; CP, crude protein; NDF, neutral detergent fiber; ADF, acid detergent fiber; DMD, dry matter digestibility; DMI,

dry matter intake rate; RFV, relative feeding value; AY , annual yield
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Table 3 TOPSIS evaluation calculation results
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