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Fig. 1 Moisture variations of hay baled at low

water content during storage
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Fig. 2 Moisture variations of hay baled at high
water content during storage
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Table 2 The variation of CP content under different treatments during hay storage %
Gkl R WA d

0 30 60 90 120 150 180
Al BI  9.63%+0.14** 9.3940.27**® 9.34+0.02*" 9.22+0.41*% 7.6840.22* 7.3540.02° 7.13+0.01®"
B2 9.62+0.28 9.41+0.07**" 9.304+0.26*" 9.2540.23"® 8.0140.03" 7.8140.03"" 7.58+0.09""
B3 9.704+0.39" 9.6240.20" 9.5940.28"  9,5640.01" 8.3840.18" 8.10+0.06™ 7.87+0.03"°
Cl  9.67%£0.17*% 9.3240.39% 9,3140.04*" 9,2440.09" 7.5940.37"C 7.4440.25°  7.18%£0. 10
C2  9.61+0.34" 9.4040.35*  9.3940.07**  9.3340.29"* 8.2940.35" 7.9940.13"% 7.6340.02"
C3  9.60%0.31** 9.484+0.07** 9.46+0.13**  9.44+0.01** 8.3540.18* 8.1340.18" 7.85+0.08*
A2 Bl 9.7240.29* 9.6940.22* 9,6240.29*  9.3940.24* 7.9440.19"® 7.3840.01" 7.0240.01°
B2 9.79+0.29** 9.65+0.16** 9.50%+0.26** 9.4640.38* 8.27+0.08" 8.0540.01" 7.554+0.02¢
B3 9.78+0.23"* 9.7240.16" 9.6740.04*  9.554+0.10" 8.36+0.02"" 8.24+0.02"® 8.05+0.03"
Cl  9.73£0.19" 9.6340.09" 9.584+0.43"*  9.30+0.11"* 7.92+0.13"" 7.4340.02% 7.1340.03%
C2  9.74%£0.20  9.64£0.08" 9,6240.19**  9,54£0.16" 8.2640.04 7.8240.15*¢ 7,65£0.05¢
C3  9.69+0.31" 9.6540.03** 9.574+0.08"  9.5240.07"* 8.41+0.09" 8.3540.03"  8.1340.02*"

TE [ [l /N 78 R ] — 5 K iR S ) b B ) 22 57 58 25 (P<C0. 05) , [l A7 AS [ K 5 7 B 3 [] — 4b R A [i] IV 5 i 1] 22 S

B2 (P<0.05, F[H

R3 FEMEIEGHEERSENETL

Table 3 The variation of EE content under different treatments during hay storage %
SOk I S A 1]/ d
0 30 60 90 120 150 180
Al Bl 3.394+0.14*  3.3140.02* 3.3040.07** 3.1840.04™" 2.5540.04% 2.26+0.05® 1.7040.06%
B2 3.27+0.12*  3.264+0.12* 3.2340.02%* 3.09740.06"" 2.9940.08"" 2.70£0.09"" 2.11+0.08¢
B3 3.33+0.01"  3.23+0.09" 3.24740.05" 3.0740.02" 2.834+0.03C 2.67+0.05"" 2.45+0,04"
Cl  3.2940.07"*  3.1940.08* 3.0940.10**" 3.0240.02"  2.5540.04° 2.3840.05" 1.6540.03%
C2  3.2940.25"  3.1240.11""" 3,1440. 04" 3,1240. 05" 2,9540.05"™ 2.8440.17 2.0540.02
C3  3.347£0.19** 3.32+0.15*  3.254+0.04" 3.2140.04*** 3.1040.09**  2.6440.06* 2.30+0.04""
A2 Bl 3.284+0.16" 3.1740.14"" 3.1840.07"* 3.0940.06™" 2.9240.06 1.95+0.01" 1.63+0.04F
B2  3.1740.09*  3.1040.14**" 3.1540.09" 3.0740.07"* 2,9840.07* 2.44+0.04* 2.274+0.03"
B3 3.244+0.09*  3.2140.05**" 3.2340.05** 3.0940.06"* 2.6540.13"" 2.39+0.08° 2.254+0.01"
Cl  3.23+0.10"™ 3.26+0.04* 3.1740.10" 3.0040.02"  2.54+0.08 1.9640.01" 1.4740.07*
C2  3.3140.02"*  3.2440.10"* 3.1840.08"" 3,1540.05"" 2.46+0.03" 2.2540.11"° 1.81+0.07"
C3  3.34+0.14"  3.2940.12** 3.1040.07"*" 3.0640.05™" 2.69+0.09"® 2.58+0.07"" 2.2740.03*

2.4 FTEPREIEFHERSSENTN

i A BT [ f 18 o 3l 22 T OMLUK 43 i W
B 4, NRIFTHRIN Y 5. 23 % ~5. 79 %44 % 180 d
BFIY) 6. 4520 ~8. 9900, 2% Ab 3 A5 IE 56 411 94 K 43 %
REFAR GBI R KK SR ET B

2454k, A2C3 . A1B3 Fl A2B3 [ 0L K 4> & &/ . 4%
Wk 6.45% .6. 74 % Fl 6. 98% . A1C1,A2B1 il A2C1
IR A3k 8.99% 8. 71% F1 8. 61% . B kb¥i
FENF 180 d ML 4y & A /N T 12. 570 . G E T
B PRI BRI
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2.5 FEPEIEPHAEEEFALEIENTH ) NDF 1% (49. 08%) . A2B1 9 & &5 (52. 82%), —
M T8 NDF & & i T 0 19 SFE 44 47, 3990 1% HHZE 7.08% (P<C0.05) ;)17 180 d B, NDF i — 4
JNA A 180 d B 53.12% . A ALFEFAER# 120 d - B4, J5 & AT & & 8. 652 (£ 5),
P NDF J b 3 22 5, 31 150 d B i 3] 2 43 4k . A2C3
F4 FEPEIETARALBETEARSSENTL

Table 4 The Variation of crude ash content under different treatments during hay storage %
I 5% B 8]/ d
kR R
0 30 60 90 120 150 180

Al Bl  5.44%+0.25® 5.50+0.32®® 5.764+0.29*" 5.9940.21*% 6.7940.20"" 7.724+0.23** 8.22+0.60"
B2  5.554+0.33° 5.5740.56" 5.5340.36" 5.60+0.11"" 5.74+0.42"  6.264+0.27%* 7.15+0.19
B3 5.65%+0.21°° 5.6240.25° 5.6440.15° 5.74£0.37"  6.1940. 13" 6,53+0,27 6.74+0.21%
Cl  5.5720.42F  5.6440.49" 5.9940.08" 6.03+0.49" 6.66+0.23" 7.11+0.31"" 8.9940.09*"

C2  5.704£0.38P 5.7740.41 5.7040.24" 5.7740.43"  6.06+0.12< 6,5640,.14°C 7,360,124
C3  5.6540.18" 5.71£0.11*" 5.8940.23“" 6.0940.05“" 6.4440.30"C 6.91+0.26" 7,29+0.24*
A2 Bl 5.2340.18% 5.9240.49® 6.2940.05" 6.67+0.14°Y 6.9940. 14 7.2640.50"  8.714£0.36%
B2  5.63+0.28¢ 5.744+0.29° 5.83+0.17" 5.934+0.10"¢ 6.4940.40"  6.94+0.14** 7.17+0.09"
B3 5.7940.42"¢ 5,5140.33% 5.8940.19" 6,0840.34" 6.5940.31**  6.74+0.15% 6.98+0.09"
Cl  5.64%£0.41"" 5.6240.39" 5.7540.25"® 6.0340.44"" 6.53+0. 18" 6,8440.44™ 8, 61£0.31*
C2  5.56740.53C 5.5740.31°C 5.624+0.28" 5.8340.32" 5,.85+0.48" 6.28+0.31"" 6.97+0.30"
C3  5.4340.58% 5.4240.42® 5.4940.35""  5.3240.49"  5.6240.49"  5.9440,.26%" 6,450, 15

RS FTEMBEIERPARLETHREERTELSENTH

Table S The variation of NDF content under different treatments during hay storage %
I g% Bsf ] /d
fokE A =Ll
0 30 60 90 120 150 180

Al Bl 47.302£0.38% 47,5340, 27" 47,5840, 34*"% 48,4340, 33" 49,4740, 38" 51.6440. 26" 53,600, 14
B2 47.2840.22% 47.3240.29%8 47,5940, 14 48,3640, 32°*" 49, 41£0. 39**8 51,2940, 41*% 52,6240, 27"
B3 47.5240.34% 47,4940, 128 47,5340, 49*Y 48,1840, 25 48, 78 0. 528 51,1440, 54*% 52, 34+0, 4
Cl  47.367420.35" 47.4740.14"8 47,6040, 34*A5 48,1740, 21** 49, 4540, 05*8 51,4340, 32°A% 53, 84+0. 09*
C2  47.4740.19"P 47, 48+0. 26" 47.5140.43**" 48, 2340. 23"*" 48, 8940. 26" 51.05+0. 02"** 52,5040, 36"

C3  47.4640.20" 47,4940, 23*8 47,5340, 024" 47,9940, 54**5 48, 66+0. 18**F 51,1240, 06" 52, 11+0. 17

A2 Bl 47.3340.49™ 47.7040.52"" 47,7540, 41"*" 48,7340, 20" 49.5740. 46**" 52, 8240.09**" 55.5540. 39"
B2 47.5540.36™ 47.5740.36"" 47,63+0.21"*" 48.10+0.11**® 48, 8540.51**" 51, 8040. 63" 53,4040, 31"
B3 47.40740.19% 47.4940, 125 47,5140, 20°C 48, 1240, 47**5°48, 6240, 59*45° 49, 5040, 224" 52, 36 +0. 644
Cl  47.40420.43% 47.6340. 35" 48,000, 235 48,6040, 44™C 49,4540, 13" 52, 6540, 2848 55, 5440, 394
C2  47.2840.29" 47.3240.26"" 47,3540, 405 48, 4840. 56*" 48,9140, 04" 51, 1340, 4348 52, 41 +0. 384

C3  47.3940.51"" 47.4040.26"" 47.5

it
(=)

L1598 47,8140, 95 48,5240, 34**F 49, 0840, 12**® 51,1340, 04"

26 FTEMHIEGTRERETESENTH d.A1B1 ) ADF & 4 fix K (33. 59%), I &% Ik i
I 565 B 18] B9 4E K S5 3 ADF 2 8 53 B (3 A2B3(28.73%) & H 16.92% (P<C0. 05), I 150
6), 0~90 d £ 4bH [ ADF & & Tl B 481k, 3] 120 d, % 4b B[] ADF & & ) 2 Bk — 2 m K. feom
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(35. 63%, A1B1) kb 5 fIG {8 (29. 45% , A2B3) & H 0.05), A1C1 4b¥#E 180 d B} NEF A%, Fy44. 73% ,

20.99% , M T H I 180 d, ADF i NI4T 4 B 1y
W44 28, 56% M8 F 34, 38% ;o B & K A9 Ab B2
A2B3(31.49%) .
2.7 FEIEIEAXTERHYSIENTL

B 2 I A ) P SE S, NEF B4 52 R B 44, (B
SR Z RO S B BEAR /N 5 NIFT 38 B 9 NEF
WEEFGR D A AIBLLAICT fil A2B1 40 34 (1)
NEF e 180 d J5 5 WIFTH#H B (0 d) 22 5 W] i (P<<

2 T A A B B AR
2.8 FEPEIBRHETHEHULESSENTH

W6 2 I B ) (9 ZE 4, TDN 52 R a3 (32 8D,
It 90 d B4 b B (E] TDN JC i 2525 55 %) 120 d A,
A1CI ) TDN A% (52. 30%) s 8] 150 d B4 A F Ak .
i 180 d, M T H % TDN #—25 T F . A1CT Ak
(51. 17%), H ¥k /& A2B1, A1B1; A2B3 Fl A2C3 1y
TDN #5435k 53. 23 % F1 53.13%.,

F6 FTEMBEIEPAELETERERLSAELIENTN

Table 6 The variation of ADF content under different treatments during hay storage %
PNV b5 i 1] / d
ok
0 30 60 90 120 150 180
Al Bl 28.67+0.26 29.6440.34* 29.3740.31* 29.63+0.35° 33.59+0.33" 35.6340.28*** 36.23+0.35"
B2 28.5840.29"™ 28.6240.24" 28.82+0.22"" 29.5140.09" 32.2140.05" 34,2640, 14" 35,7040, 29"
B3 28.66740.24 28.764+0.15° 28.47+0.34" 29.3940.15 29.6140.76"C 31.3040. 38" 32,2340, 11"
Cl  28.61£0.31" 29.75+0.34 29.3340.32°° 29.8940.14* 33.5470. 2635, 5540, 27***" 36.4940. 56**
C2  28.697+0.12° 29.78+0.16 29.3140. 29 29.6940. 35 30.6140.50"" 32.40+0.51"*% 34,6140, 13
C3  28.67+0.48° 28.80+0.99% 28.7240.06* 28.98+1.06%C 29.40+0.44"" 30.66+0. 32"*" 32,5240, 46>
A2 Bl 28.49£0.13" 28.82+0.46"" 28.7240.39"" 29.5840.39" 32.5540. 30" 34.4840.18"" 37.2740.32"
B2 28.58+0.45" 28.6040.47" 28.6240.44* 28.82+0.50"" 30.53+0.29*¢ 33.2740.3*" 35.60+0.31"*
B3 28.67+0.67"" 28.6740.67" 28.6540.93"C 28.67+0.83* 28.73+0.25% 29.454+0.53% 31.494+0. 32
Cl  28.28+0.28" 28.90+0.75"" 29.1040.07" 29.9040.48" 32.4940.37™ 34.54+0.31"" 36.61+0, 75"
C2  28.42+0.33" 28.44+0.36"° 28.9640.45"™ 29,4540. 26 30.9040.77"" 31.58+0. 36**" 33,1840, 21"
C3  28.47+0.63 28.86+0.45 28.9240.71*% 29.1540. 14" 30.44+0. 44" 30.81+0.37"% 31.5440. 55>
7T FTEIRBEEEPAEBLETERRUHYEENEL
Table 7 The variation of NFE content under different treatments during hay storage %
R = e e 1] /d
/ST
0 30 60 90 120 150 180
Al Bl 46.7840.27** 46.2940.59** 46.27+1.37** 46.24+0.85** 46.20+0. 76" 46.18+0. 68" 46.03+0. 98"
B2 47.0340.27*% 46.87+1.12*% 46.64+0.91** 46.57+1.24** 46.50+0.23* 46.444+1.39** 46.43+0.23*
B3 46.7141.60** 46.7040.53** 46.60+1.14** 46.55+0.49** 46.52+0.29** 46.2840.78** 46.13+0.37"*
Cl  46.73%0.57* 46.7242.26*" 46, 7140.73**" 46.68+1.02**" 45, 63+1. 27**® 45, 24+1,13**" 44,7340, 75"
C2  46.824+0.39*" 46.7840.98* 46.64+1.31** 46.55+0.89** 46.46+0.78 46.40+1.09** 46.35+0.12**
C3  46.7140.23* 46.6740.32** 46.5940.20** 46.50+0.62** 46.41+0.78 46.52+0.84** 46.3240. 26"
A2 Bl 47.24740.53"* 46.8240.49"*" 46,7141, 63" 46,6240, 31"*" 46.4540.19**® 46, 2341, 14**" 46.08+0. 02"
B2 46.9940.57** 46.9440.79** 46.90+0.74** 46.71+0.19** 46.66+1.00* 46.6140.59** 46.48+0.36
B3 46.8940.59** 46.8440.51** 46.77+0.28" 46.72+0.93** 46.63+1.06** 46.5640.48** 46.40+0. 36
Cl  46.81+1.39* 46.5540.68** 46.4940.65** 46.39+0.96"* 46.35+1.42** 46.28+0.55** 46.0640.34**
C2  46.724+0.79** 46.6940.50** 46.5940.71** 46.57+0.89** 46.54+1.38* 46.50+0.72** 46.1940.27**
C3  47.124+1.38% 47.0940.81** 47.0840.71** 47.05+0.58" 47.03+0.37** 46.99+0.39** 46.96+0.11*
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Table 8 The variation of TDN content under different treatments during hay storage %

- s 1] / d

90 120 150 180

+

Al Bl  54.6140.84" 53.9140.67*" 54,5240, 84"

B2  54.18%+0.96" 54,56+1.20" 54,5142, 47
B3 54.20+1.57*" 54,1341,59*" 53,7241, 32
Cl  54.1240.57* 53,56+2,50** 53.52+1,60*
C2  54.6740.53*" 54.7640.73* 54.65+1.73* ¢
C3  54.4741.05" 54,2240.45" 54,1340, 63*
A2 Bl 54.48%0.25"% 54,43%£0.52* 54,8241, 374
B2 54.4120.60* 54.3241.52* 54,2540,82*" ¢
B3 54.63£0.17* 54.5140.89* 54,4242, 42*
Cl  54.38%1.46" 53.84=+1.07*" 53,1140
C2  54.6840.28% 53,7241.46"" 53,52+
C3  54.3840.16™ 54.37+0.50"" 54,34+

. 878 53,
1. 66" 53,
0.81* 54,

.82+1.40™" 52,8341, 44™" 51,9241, 88" 51.71+0. 66"
.4942.16"P 53,4841, 054" 53, 66 0. 63**" 52, 34+0, 67"
L64+1.46™ 52.6740.59" 52,72+1.15" 52.46+1.17"
L46+0.79" 52,3042, 02" 51.7842,49" 51,1740, 99"
L6041, 24" 54,5740.92"* 52.11+0. 92" 52.03+0.18"
.59+1.05"  53.8240. 54" 53.394+0. 95" 52,2840, 20"

.35+1.28" 53.614+1.13" 52,1540, 95" 51,2140, 87"
L1640, 74" 54,1141.03" 52,6640, 75" 52,2540, 43"
.194+0.75" 54.1140.19" 53.43+2.13" 53.23+1.07"
31+2.85" 52,564+2.17"" 52.314+1.43" 51,7540, 44"
51+2.46"" 52.794+1.83" 52.44+0.79" 52.32+0. 41"
13£2.18" 53,7241, 78" 53.43+1.32"*" 53,1340, 24"
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Effects of two kinds of antifungal agent on

quality of oat hay in alpine area

KANG Xiao-qiang,ZHAO Gui-qin,CHAI Ji-kuan,SUN Lei-lei,
WANG Miao-miao, .1 Juan-ning

(College of Pratacultural Science ,Gansu Agricultural University/Key Laboratory of Grassland Ecosystem ,

Ministry of Education/Pratacultural Engineering Laboratory of Gansu Province/Sino-U. S. Centers

for Grazingland Ecosystem Sustainability ,Lanzhou 730070,China)

Abstract; Oat hay produced on Junma No. 2 Farm, Shandan County of Zhangye City was used as material,

and was added 0% (B1), 0.2%(B2), 0.4%(B3) calcium propionate and 0% (C1),0.05%(C2), 0.1%(C3) so-

dium benzoate at low moisture content of 15% —17% (A1) and high moisture content of 28% — 30% (A2), re-

spectively; Then baled and stored in shelter.

The moisture content and nutritive value were tested after 0, 30,

60, 90, 120, 150 and 180 d storage. The results showed that with the prolonging storage time, crude protein

(CP), ether extract (EE), nitrogen free extract (NEF) and total digestible nutrient of oat hay decreased. After



FH4a0E FoeM O 5 PR 2020 4 117

180 days of storage, the CP content decreased by 21.99% averagely, and EE decreased from 3. 17% —3.39% at
baling to 1. 47% — 2. 45%. The trecatment A2C2 had the highest moisture content (15.19%), A2C3 had the
highest CP content (8.13%), and the highest EE (2. 45%) was observed in A1B3 treatment. The crude ash,
NDF and ADF increased significantly with the increasing storage time. The treatment A1C1 had the highest
crude ash content while A2B1 showed the highest NDF content. The addition of antifungal agent can signifi-
cantly reduce the nutritional loss of oat hay. The longer the storage time, the more effective of the antifungal a-
gent. Add of 0.4% calcium propionate or 0. 1% sodium benzoate to oat hay with 28 % —30% moisture content
can significantly improve the quality of oat hay.

Key words:oat hay;antifungal agent;storage time;nutritional quality

(4107 D)

Evaluation of drought resistance for 12 Bromus
inermis germplasms in Xinjiang under PEG
stress at germination stage

SUN Ke-meng,SUI Xiao-qing, WANG Yu-xiang, CHEN Ai-ping,ZHANG Bo

(College of Pratacultural and Environmental Sciences ,Xinjiang Agricultural University ,Key
Laboratory o f Western Arid Region Grassland Resource and Ecology of Ministry of
Education, Xinjiang Grassland Resource and Ecology Key Laboratory ,

Urumqgi 830052 ,China)

Abstract:15% polyethylene glycol (PEG-6000) was used to simulate drought stress,the germination rate,
germination energy,germination index,and seedling growth index of 12 wild Bromus inermis germplasms col-
lected from different regions on the northern slope of Tianshan Mountain in Xinjiang were measured. And the
relative value of each index was taken as evaluation index of drought resistance, the drought resistance of B. in-
ermis germplasms were evaluated with subordinate function method. The results showed that the germination
rate,germination energy,and germination index of B. inermis germplasms decreased generally under 15% PEG
stress,and the growth of germ and radicle was inhibited. According to the comprehensive evaluation of subordi-
nate function method,B10,B11 and B12 showed a strong drought resistance, B01,B02,B04,B05,B06,B07,B08
and B09 showed a medium drought resistance,and B03 showed a weak drought resistance at germination stage.

Key words: Bromus inermis ; seed; PEG stress;drought resistance



