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Abstract: [Objective) This study explored the effects of soil salinity and stubble height on alfalfa ag-

ronomical characteristics and hay quality to provide scientific basis for “harvest-add-store” industrial tech-

nology of high quality forage in Hetao saline-alkaline land. [Method] The alfalfa grown in non- (S1), light

(S2) smedium (S3) and severe (S4) saline-alkali soil was mowed at the first flowering stage (10% plants
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flowering) in the second year and three stubble heights of 0 — 2 em (H1),2 — 6 ecm (H2) and 6 — 11 cm
(H3) were set. Focusing on soil salinity and stubble height,the agronomical characteristics (fresh forage
yield,hay forage yield,fresh-dry ratio and stem-leaf ratio) and nutrient indexes (dry matter (DM), crude
protein (CP), acid detergent fiber ( ADF), neutral detergent fiber (NDF) and relative feeding value
(RFV)) of alfalfa were analyzed. [Result] With the increase of soil salinity and alkalinity, fresh forage
yield,hay forage yield.,stem-leaf ratio,DM and CP contents and RFV value of alfalfa decreased gradually.
Fresh grass yield,hay forage yield,DM and CP contents and RFV value of S1 treatment were significantly
higher than those of S2 and S3 treatments (P<C0. 05),while ADF and NDF values were significantly lower
than those of S2 and S3 treatments (P<C0. 05). With the increase of stubble height,alfalfa yield of fresh
forage and hay forage increased. Alfalfa yield of fresh forage and hay forage in H3 treatment was signifi-
cantly higher than those in H1 and H2 treatments (P<C0. 05). The fresh-dry ratio and stem-leaf ratio of H1
treatment were the highest,and their DM content and RFV value were significantly higher than those of
H2 and H3 treatments (P<C0. 05) ,but the ADF and NDF values were significantly lower than those of H2
and H3 treatments (P<C0.05). The CP content of H3 treatment was the highest. The interaction between
soil salinity and stubble height significantly affected agronomical characteristics and hay quality of alfalfa.
The agronomical characteristics and hay forage quality of SIH1,S1H2,S2H1 and S2H2 treatments were
better than those of other treatments (P<C0. 05). [Conclusion) Combining soil salinity and stubble height,
alfalfa can be planted in light saline-alkali land in Hetao,Inner Mongolia. The stubble height of 0 — 2 cm
and 2 — 6 cm were recommended.
Key words: alfalfa;agronomical characteristics;hay quality;soil salinity;stubble height
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Table 1 Properties of soil in the test site
wom SEEL Nesms koam/s SOb al Clfrit/
SR WAL/ % % (g~ kg D al G i i i
Salinity Alkalinity g kg™ Total salt (g kg (g kgD (g kg™ (g kg™ h)
Organic matter o Content of Na™ Content of K Content of SOf~  Content of Cl—
content
S1 8.550 1.743 10. 895 0.583 0.126 0.025 0.008 0. 040
S2 8.902 2. 600 14. 353 1. 055 0.212 0. 060 0.014 0.065
S3 9.331 3.093 14. 805 1.334 0.323 0.058 0.025 0.139
S4 9.493 8.029 22.754 1.417 0.752 0.062 0.037 0.236

1 S1. AR ER B ; S2. R FE R B 5 S3. Hh EEEh B, S4. HAEER G . R 2 RISk 4 [,
Note:Sl. Non saline alkali; S2. Light saline alkali; S3. Medium saline alkali; S4. Severe saline alkali. The same for Table 2 and Table 4.
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Table 2 Main effect of soil salinity on agronomical characteristics of alfalfa
Eh U fif 2 7= 4k / (kg + hm™2) TR/ (kg + hm™?) i T 1L EY
Salinity Fresh forage yield Hay forage yield Fresh-dry ratio Stem-leaf ratio
S1 965.52 a 283.99 a 3.37 a 1.47 a
S2 945.66 b 278.15 b 3.40 a 1.46 a
S3 835.58 ¢ 245.77 ¢ 3.33b 1.43 ab
S4 819.89 ¢ 241.15 ¢ 3.16 ¢ 1.37b

T 1R 90 B0 5 AR AN ) /NS 5 B3R 28 5 i 3 (P<<0. 05) R[]

Note: Different lowercase letters indicate significant difference( P<Z0. 05). The same below.
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Hie 3 0T LU L BEA B 7 i B A3 o A

LA R R R T R B B, H3 A B

M R R M d s, 2 ) O 956. 05 AT 281, 20

kg/hm?, [ H1 4b 3 43 5 3 fin 1 111. 87 4 32. 90
kg/hm” ; fif F ok vk i H1=H2>H3,H1 fil H2 4
I H3 AhH 22 5B 2% (P<C0. 05) ;250 FLAkR Ik H
H1>H2>H3, H&4bH A 2 5 g 3 (P<<0.05).
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Table 3 Main effect of stubble height on agronomical characteristics of alfalfa
P2 = fif Fi P ag / (kg « hm™2) THi 75t/ (kg « hm™?) fif T 1L EXL e
Stubble height Fresh forage yield Hay forage yield Fresh-dry ratio Stem-leaf ratio
H1 844.18 ¢ 248.30 ¢ 3.40 a 1.58 a
H2 874.60 b 257.29 b 3.40 a 1.49 b
H3 956.05 a 281.20 a 3.14 b 1.24 ¢

WFoHI H2 H3 KK ERBIERE N 0~2 cm,2~6 cm,6~11 cm; £ 5 [d.
Note: H1,H2 and H3 represent stubble heights of 0—2 ¢cm,2—6 cm and 6—11 cm. The same for Table 5.
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Table 4 Main effect of soil salinity on quality of alfalfa hay

o FE/ % HEA/ % B E VR TR A 4/ % TR LT/ %
- . . . . . RFV
Salinity Dry matter Crude protein Acid detergent fiber  Neutral detergent fiber
S1 24.95 a 16.41 a 28.24d 47.96 b 130.97 a
S2 24.18 b 14.97 b 30.51 ¢ 50. 35 ab 121.93 b
S3 23.01 ¢ 14.87 b 34.69 a 50.99 a 114.59 ¢
S4 22.79d 14.58 b 33.92 b 52.03 a 114.16 ¢
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Table 5 Main effect of stubble height on quality of alfalfa hay

AR L O HEN/ % I e = T .
Stubble height Dry matter Crude protein Acid detergent fiber  Neutral detergent fiber
H1 24.05 a 14.71 ¢ 31.53 b 48.92 b 124.21 a
H2 23.73 b 15.24 b 31.21b 49.71 b 122.64 a
H3 23.41 ¢ 15.67 a 32.79 a 52.37 a 114.39 b
2.5 TEHBHENBESENEEREEIRME  S3H1.S3H2,S4H1 K S4H2 4b 4 a] ) f T Hb 22 5 A

1ESURL 53 17

% 6 AT, S2HL b B0 6 5 7= B RIT 80 R
SBEETHAA I (P<T0.05), 45151 136. 80
334. 37 kg/hm’ ; SLH3 b B8 452 4%, 43 5 % 564. 26 0
165. 97 kg/hm*, SIHI1,S1H2,S2H1, S2H2, S2H3,

B3 (P>0.05),H¥ 8 ¥ & F SIH3,S3H3 HI
SAH3 4 B (P <C0. 05), 25 M H B & A 40 B O
SIHL.iE %] T 1. 66, H & 3 @/ T HAth 4 # (P <
0.05), k& B A 3% +h i 8 70 B 2 = 2 s2 AR
WEE T E A AR .

R6 ITEEWERBESENEBEREERNEERESH

Table 6 Effect of soil salinity and stubble height interaction on agronomical characteristics of alfalfa

IS BER R kg hm D TR R (kg e hm 5 BT I X
Treatment Fresh forage yield Hay forage yield Fresh-dry ratio Stem-leaf ratio
S1H1 1074.27£22.73 b 315.98+6.65 b 3.40£0.00 a 1.66+0.08 a
S1H2 1030.00+13.02 ¢ 302.96+3.86 ¢ 3.40£0.00 a 1.58+0.02 ¢
S1H3 986.92+19.33 d 290.29+5.72d 3.1940.08 ¢ 1.43+0.05 e
S2H1 1136.80412.99 a 334.37+3.82 a 3.40+0.00 a 1.6540.01 b
S2H2 1038.77£8.49 ¢ 305.52+2.49 ¢ 3.40£0.00 a 1.56+0.03 d
S2H3 1042.03413.59 ¢ 306.48+4.00 ¢ 3.40+£0.00 a 1.3240.01 f
S3H1 848.15+14.46 ¢ 249.46+4.25 ¢ 3.40£0.00 a 1.49+0.03 e
S3H2 758.57435.78 f 223.11+10.52 f 3.40+0.00 a 1.4640.03 e
S3H3 783.52+6.45 230.47+1.89 f 3.32+0.07 b 1.19+0.03 g
S4H1 764.94417.12 f 225.00%5.06 f 3.40£0.00 a 1.49+0.04 e
S4H2 671.6949.09 g 197.5742.65 g 3.40£0.00 a 1.38%0. 04 ef
S4H3 564.26+9.35 h 165.9742.76 h 2.67+0.04 d 1.00+0.01 h
2.6 THEBEMBESEMERTERRMNE KIS E L SIH2 4B & (41, 20%6) . S2H2 4b

1E 8 KL 43 #1

128 7 AT, MR R R EA A A 58 BLAE
FH 352w E fE T s s B, b SIHIL, S1H2,
S1H3.S2H1.S2H2 f1 S2H3 kb B T4 i & &
2 T HA AL B (P<<0. 05) ; BLEE 1 & & DL STH2,
STH3 Fil S2H3 4b B %5 & . S4H1 . S4H2 Fil SAH3 b
PREEAG . H O SAHT b3 25K T HAB AL 2, AR Mk v

RT IREBEERRESENEETER

PRIRAIG (22, 77 %0) s HH M DR VR £F 4 & £ DL S4H3 b 3
Ie i (60, 97 %) . S2H1 Ab B AIK (44. 61%), RFV
LI S1H1.S1H2.S2H1 f1 S2H2 Ab M, A g%
T HA AL FE(P<C0. 05) , BT . Al 6 6 A0
BRI K B E 0~2 cm Ml 2~6 cm [ ETE
TR A

B B AR R 53 4T

Table 7 Effect of soil salinity and stubble height interaction on quality of alfalfa hay

L TR HE R/ BT R T2 /7% TPV TREF2E 70 v
Treatment Dry matter Crude protein Acid detergent fiber Neutral detergent fiber

S1H1 26.8740.15 a 16.82+0.12 ab 23.8240.60 f 45,5940.12 de 143.53+£1.30 a
S1H2 26.3740.06 a 17.23£0.10 a 23.454+0.38 46, 2340.09 de 142.12+0.32 a
S1H3 26.0640.02 ab 17.927+0.05 a 26.0040.45 e 47.2040.05 d 135.39£0.58 b
S2H1 26.4940.12 a 16.72+0. 19 ab 25.1640.13 e 44,6140.48 ¢ 144.5241.70 a
S2H2 26.2240.12 a 17.0240. 16 ab 22.7741.55 {g 45.924-0.99 de 144.1741.54 a
S2H3 25.9140. 14 ab 17.87£0.13 a 27.844+0.82d 48.9640.11 cd 127.77+0.37 ¢
S3H1 22.5840.84 ¢ 15.51+£0.08 b 36.8740.23 cd 49.6040. 54 cd 112.88+1.52 d
S3H2 21.9440.81 d 15.53£0.25 b 27.4140.43 ¢ 50.5240.62 ¢ 110.0541.93 d
S3H3 21.76+0.11d 15.3940.39 b 38.1440.32 ¢ 52.3740.28 ¢ 105.2240.28 e
S4HI1 20.2740.16 e 9.80+1.40 d 40.2640.05 b 55.874+2.13 b 95.90+3.67 f
S4H2 20.39+0.37 e 11.184+0.40 ¢ 41.2040.09 a 56.17+£2.69 b 94.23+4.50 f
S4H3 19.9240.23 ¢ 11.50+0. 36 ¢ 39.20+0.06 ¢ 60.974+1.54 a 89.19+1.81 g
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