BA2E 4 BOE 5 R BE 2022 4F

83

NAEAEmXEHRISEZNEEREMEFF
MEMR

B, KR, M, HE S
(HAR A K2t Bl 2 g, S AE S RGBT E A LR S, Bl 5l TRELERE, -2 5 1 & 5ol
A e K RS G HO 22 730070)

WE: AR ERIFTEZEEN G R 693 B, ALK T0 AR, M E T HR3F Z % 20184
20195 ) H R GEF MBI K EGKEG HEFF FTEFERPERMNME, RN H
RI3FLAMBE TR FTETZTEES TLAHATOP<0.05), %S HFRRELKTIORLEF £ F;
NDF & % £ /& T 44 70(P<<0.05) ,ADF & 2 2 % & T 44 70,CP 22 2% & T L4 70(P<

0.05), 2A B A St bt h Ao F 5 WA FRAEREESH THIESLS(P<0.05), HER3IFTEZ A4 7K
e Ae B R MAEARL T A4 70, 7 T AN A R 3 ) AP 4,

KB L E;N G EFF e ANME

hES#ES.S512.5 XEREB A  XEHS:1009-5500(2022)04-0083-08

DOI: 10. 13817/j. enki. cyycp. 2022. 04. 011

JPG A6 B 7 DAL T 7 960 e I R me 2, it 48 9 1
A ALIRGR X, R TR O X — ST
FU3.0X10° km™ "o JEAE K , B & MOl i P & e
Vo 5 LR B ) 24 1 TR IX R Al K R 1Y) )
Y T 75 b b DX A i V4K, 52 A TE VS R AE K
B R SRR — KRR F A RS RN G2 E
ANFNHZE W 2y e E Y Uk, 5 E R R
o) B gty A S N OSBRSS PR E )T PR L
Hb X7 Ol 1 0 78 5 % R 1 R e 2 R
Az 7 1K A R 1 PG A X R R A AR

B (Secale cereale) J&= R AFL B @ — 4F 4 #E

WS HH#:2021-03-12; f&E H#A:2021-04-12

E&WA 74 5Um &7l % 5 (XZ201801NA02, XZ20190
INAO03) ; Bl 58 5 & #F A& 11 %] (2018 YFD050240
2-3) 5 H 48 R F B0l T R B2 R A1 A BA
T H (2017C-11) 5 BLAR A 77 Ml 2 A 1k &R 33k
LI 4 (CARS-40-09B)

EZ B 4 W2 (1996-) , 55, Hfr il H A 8L 4F 98 4
E-mail : 1582927279@qq. com
XU g 3 A5 1

E-mail: livhuan@gsau. edu. cn

A, BAPBET PR SR R R R B SRR
YRR R At AR R B TR B AR A T
G E R R B SN NS R R
A B SR L DR T R X ARk, BT
T A VU R | PG b BT R D i SR A XY A T
G Y RO R E AA S LAY
IR RR BRI 3, T8 v T A0 3t DX 3 118 0 P R v - 0
Hh AR R R

FI R FE P9 20 X 2R 22 9 9F 9 32 24 P A Ak R
FIE SR (BB 52 45 O i, ARFE R S VI SE T 6 IR A
B R R T R XCPUR P bR BT A
IR AE , O 28 25 5 PR B DL A9 PR A2 2R o LA 5 0
Z A% e TR [ 22 4 1 SR L B Rl A 70T %
A AP R B IA 1L 931 X FRE R AR BT
A BRI o IR AE N A 70 B A AN TR R Rl
0 B R T R R AT OB A, T R % Rl AE T
B DS B PR ORI BRI B S AT T R BT
fili o X T I0% AF 0L VY R X 0F R 22 C32 A ik
B IR EIEAT T o A DUH AR 3 5 A Wi
X4, LLA W 70 D9 %0 B8 BIESE T 24 TR A2 A Bl A T P
AU 3NN ] A 2% Ml X B0 A 7 MR RE S B SR (EL, A



84 GRASSLAND AND TURF (2022)

Vol. 42 No. 4

Ak 35 B2 76 11 VG b s 58 Hb DRI R S Ak R
HE,
1 ##FAFE
1.1 RXIe H R

A3 50 7E U1 A 2 B T R BRI B
1, R AR 5L 0026 1. 356 5 7 20182019 4 11y
J R K & 1R o
1.2 R

e BT R A A R A B A A M 2 S B R
R R R E M H A& 35 B35 A, Xt I & 450 70
B,
1.3 RWHE

AR = R ZREHLIX %, A W o564
B 2K (H A 35 A & 70) B E il
AL B 3ANIKOF (L0508 P 0 A i ) s C IR AR
0y, BEPI A K (2018 4F, 2019 4F) o /NIX A 1 m, 47
20 cm, $§ & 225 kg/hm’, # F R B 3~5 cm, /N X T
3 mX5m,3REHE . #F I A £L )5 5 2018 4F 4 J
21 H 201944 A 19 H , i % 45 20184F 4 A 16 H |

20194F 4 H 18 H , /i #i s 2018 4F 4 H 23 H 2019 4F 4
H 20 B, 4% §i it )R 2 109 kg/m* (£ % 50 kg/hm?) , 1
W R 55 3015 kg/hm* (& 8§ 79 kg/hm?) , i 56 4 i) A2 i
[CRC

1.4 MEERRFE

PR W) AE I T AT 0 A, 4% DX B AL 3 B 10k (34
FTBRAMAE A REAS 0 5 2L B AR e B L SRSF- 21

fief 7 T R FEE T L W AE I AT N X
T 7=, 55 T ) IR R M b A3 (IR 2% 30 4T R b Sk
150 em (843 ), B A AS f BRE  DA B R b R
500 g HEAE A M 928G = b, T 105 "CAYTY 30 min, & T
65 CHEAA UL S h, RfHE , Al 15 R ALY T8 . &
R R T (B R 5/ TR 8 ) .

FARN A K SRR A G FLAE N 1 mm B
VR A 35 50 1 B RE v B BILIRC 3 403 % L W 4% 0 5%
Tehn . hYEVE S 4E (NDF) R 1 Uk 4 £F 4 (ADF)
P I SR FH PR U A R B A Y I R P R VR AT 4
A M R AR vk R B (CP) & 500 R LI &
Ak

— e 20184F 20184F - —e— 20184
250 250 e 350
e = 20194 AN —m— 20194
£ 200 £ 200
£ £
8 150 i 150
% %
# 100 - & 100
50 F 50
0 L 0 0
01 02 03 04 05 06 07 08 09 10 11 12 01 02 03 04 0506 07 08 09 10 11 12 01 02 03 04 0506 07 08 09 10 11 12
IF ¥/ it i)/ I 1)/ A
B1 3N AEKE
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Table 1 The general conditions of Hongyuan, Butuo and Daofu test site
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Table2 Variance analysis of all indexesamong rye varieties, experiment sites, years and their interaction

Ffi

A5 SR — I o N o o N
fif e FE e l3=! fif 1+t CP& & NDF % & ADF &4

i A ] 11.513" 15.193 0. 0428 0.627% 29. 558" 241. 315" 131. 885"
TR (7] 9.300™ 12. 144 13. 766" 7.133” 7. 428%* 1.923% 2.716

A4y 1] 0.077% 0.872% 3. 257 0. 942N 0.1477 0.003™ 0.179%
TR X 5 R 15.569™ 28.113" 7.696" 8.379” 24.273" 309. 051" 118. 470"
ARy X b A 3.925 5. 864" 2. 684N 1. 580N 10. 885 75. 852" 43.079"
AR X IR 5.9617 4.918" 10. 295™ 8. 420" 2,782 0.708% 1.036™
Ay >R 15O FR 12. 803" 15. 985 13. 389" 42.7417 16. 228~ 124. 860 54.049”

T RAZREE(P<0.05); " RR2ZF WM EHF(P<0.01) NSERLEEER

2.1 BREREEZELEFEHEMEFREANER
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F A M 70, NDF & & I #F K T 4 ¥ 70 (P<<0.05) ,
ADF & & i 25 T4 70(P<<0.05)(F 3).
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Table 3 Differences of the fresh weight, hay yield and nutritional value between rye varieties

(Ui i 7 / (tchm™?) FH =/ (tshm™?) CP&®/% NDF &/ % ADF & /%
Bk 3s 34.14+2.07° 10. 38+0. 83" 9.6540. 09° 54.2940. 52 40.63+0. 38°

A T0 24.394+1.99" 6.7240.43" 8.84+0.12" 65.78+0.52° 35.37+0. 25
W < SR /NG Rk 305 25 5 5% (P<<0.05) . F [l
2.1.2 K& L0 JEAGE B 50 S R R A CP & A H B H & T M4 i F 8 (P<
TR FURR = 2 I 3 T A R (P<<0.05) L2 05)(F4).
i Bl 21 J5 5 R AR S R 3 T E R (P<<0.05) .
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Table 4 Differences of the plant height, hay yield, ratio of fresh to dry and nutritionwithin different experimental sites

g sm SRR/ (thm ) TR/ (thm ) PR /em i+ L CP &R/ %
AN 36.21+2.05 9.2340.91° 156.23+3. 47° 4.2240. 36° 9.70=£0.13°
Aii 4 21.96+1.96" 5.65+0. 35" 132.20+4. 00" 3.9740. 34 9.12+0.16"
iHF 29.6342.89" 10. 77+0. 87° 159.95+4. 63 2.74£0.14° 8.91+0.16"
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ik m L 255 M R3S RBENKE B E
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Table 5 The interaction between experiment sites and rye varieties for the plant height, fresh weight, hay yield,

fresh dry ratioandnutrition

i A <R G KRS /em ﬁﬁi’i%/ q%ifii/ it L CP&EH/% NDFER/%  ADF &R/ %
(t-hm %) (thm %)
FEX 3% 161.0546.05° 38.1942.63* 11.9140.73* 3.2140.10" 9.97+0.10° 55.724+0.25° 42.19+0. 45"
M X H4e 3% 123.3245.33°  25.2943.41"  6.09+0.29°  4.2240.64" 9.5940.64" 51.4640.36' 38.86-+0. 20°
WEXHR3S  162.0848.59°  38.9641.30" 13.144-0.89" 3.0240.19° 9.39-+0.19" 55.70-+0.45° 40.8540. 30"
IR XAHT70  151.4042.62° 34.23+3.18°  6.544+0.42° 5.244+0.39° 9.43+0.39" 67.05+0.47° 35.89+0. 27
M XM 70 141.0943.22"  18.6340.89"  5.2240.61°  3.72+0.27" 8.66+0.27° 63.014+0.42" 34.074+0.21°
WEXAHT0  157.8244.29°  20.30+0.49"  8.4140.54"  2.4540.11° 8.4340.11° 67.29-40.28" 36.15+0.20d
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Fig.2 The interaction between rye varieties and years
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Table 6 The interaction between rye varieties and years

for thenutrition

ARy X R CP/% NDE/% ADE/%

2018 X C15  9.5840.11° 53.53%0.28 39.6240. 29"
2019XC15  9.7240.15 53.81+0.36° 39.8840.34°
2018 X &4 70 8.99+0.19" 66.54+0.25° 35.59+0. 20
2019 X &4 70 8.69+0.14" 65.35+0.31" 35.48+0.17b

2.2.3 S xXREE MWAFRESFE, LR FE
Tl 50 A ST A bk 2 3 T A A (P<<0..05) .
2018 452X 0 511 8] 4 - M 5 o 7= G 0 2 2% 5%, 2019 48
fihy B T 7 21 5 I 3 R T A R R s (P
0.05) o A 4 12 50 o5 (9 & T Lb b 25 A T 40 J5URE 7l
B (R7),

AR B L 38 PR 50 05 2019 4F bk g 18 2% 0 T
2018 4F (P<C0. 05) , 21 J5 FN A #i 38 56 45 4F 0 0] G & 3%
2557 o 2019 A ZL 5L - X ff B 35S T 2018 4R
(P<<0.05) i 2 A5 S L 225, 3%
R DA R s &/ T L - o EAN AW T
B T LA Oy ) TG 0 35 22 S, A 000 0 T 1L 2018 4F
3% T 20194F (P<<0.05) .
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Table 7 The interaction between experiment sites and years for the plant height, fresh weight, hay

yield and fresh dry ratio

Ay IR B H i /em 5 25 7= 4 / (t-hm ) FH 4/ (thm ?) T 1L
2018 X 2T Jit 152.85+3.11° 30.98+2. 24" 8.6240.99" 3.74+0. 29"
2019 X 2T Ji 159. 60+6. 22% 41.45+1. 60 9.84+1.57" 4.71+0. 62"
2018 X 11 ¥ 132.25+6.64° 25.32+3. 27" 5.04+0. 38 4.94+0. 34"
2019 X 1 #a 132.15+5. 13° 18.61+1.29° 6.26-+0.50™ 3.00+0. 14«
2018 X il F# 147.10+3. 08" 30.13+4.43" 10.43+0.78" 2.834-0. 254
2019 X i % 172.80+4. 31° 29.13+1.11" 11.11+1.63° 2.64+0.99d
2.3 ZHEREEZELEFHENEFRRNER 0.05)(F9).
AN T it A 2019 4F 21 J a0 RE P o H AR 3 5 & N
BB T A T0(P=0.05) Hac 3 nmag S HiB
R R e Y T A 70, 4R S L I 52 A0 A R g, e B R R R N R
HAe 345 B B EM ALK 70(P<<0.05), 2018 4F fi 1, VR 2 W58 20 35 I IF 9 45 R R W bk s 5 R 1 7

Hi 5FIE P ST LR 3
(P<<0.05)(£8).

AN TE ARy H A 345 T A2 AE 2018 4F 11 #k = 1 3 K
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2B 70 1Y T F 2018 AFE 4y 1 3 AR T 2019 4F (P<
0.05) , 1 #i s W AR 52, 38 7 f H Ak 35 B A 19 & 1 L
2018 4F i & 5 T 2019 4F (P<C0. 05) (£ 9) .

TR A, AR 375 B 2 7 41 U R 7 a0 0 Ak
P 1 W 3 T AR S (P<<0.05) s H Ak 3 5 BB R Rl
SR ZT 5 A 7 R RE R 2 3 T A
S(P<C0.05) . 245070 76 £ J5t & fif 75 7= 4k B 2 8 T
Hi 5 FIE P 5 (P<<0.05) , B - 277 5 8 7 a0 e 3
FHA L H A 35 BATEAR S T B S T
1 J 5 RIS S 5, A0 70 A6 R B0 05 A & T R < 4T R
S A T (R 9)

ZLJF R CP & B B3 = T4 i 5 I 7 5 (P<<
Q%Lﬁﬁﬁ%ﬁHKB%Eicpﬁimmﬁﬁﬁ
FART 2019 4E 45y, CP & 2 76 A i Al 3l 56 o5
%%ﬁJmemmagﬁﬁ%ﬁﬂwiﬁﬂﬁm
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WA W E e T A K704 e (P

MR FESTAW0
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FH2ES AR AR 355 A FE I B R 7 R T B A B
T AP T0(P<<0.05) , X Al fg & o H A 34578
LW BERUR Z T B 205D R A R
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i, A7 A (2 400 m) TR IR, R PR A B Bk 5 e 4K
Koo 3k 5 R PR H A A T XN B R

B A R RE Y BT T4 R — B, HAR 35 AR 40 0

55 05 2019 A B AR R LB R P R T R g I R E T
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Table 8 The interaction between experiment sites, rye varieties and years for the plant height, fresh weight,

hay yield and fresh dry ratio

X X N BERTR PR
o s /om S WT/%  CP&Mt/% NDF&H/Y% ADFA/Y%
T 5 (thm ?) (thm ?)
D018 21 o 5 149. 14+ 32.51+ 10. 57+ 3.08+ 9. 74+ 55. 71+ 42.73+
ZIL 7
5. 47% 1. 48" 0. 59 0. 06 0.25 0. 34¢ 0. 68"
D019 21 e 3.5 172.97+ 43.87+ 13. 26+ 3.33+ 10. 19+ 55. 72+ 41. 64+
ZIL R =2
3. 40" 0. 39° 0. 72 0.18 0.16" 0. 45 0. 48"
119. 13+ 32.26+ 5. 60+ 9.50+ 51,48+ 38.89+
2018 X i i X H e 345 5.7840. 33"
6.17¢ 2. 12" 0. 36" 0. 10" 0. 43 0. 40°¢
127. 50+ 18. 32+ 2. 84+ 9. 68+ 51.42+ 38.83+
2019 X A i X H 4 345 6.40740. 48" ‘ ,
9. 30" 2. 25 0. 149 0.09" 0. 67 0.21°
DO T o 5 143. 67+ 39. 70+ 11.80+ 3.37+ 9,49+ 56. 04+ 41.23+
18 7
4. 86" 2. 58" 0.81" 0.17° 0. 21" 0. 87 0.34"
D019 I o e 3 180. 50+ 38. 21+ 14.47+ 2.67+ 9.29+ 55. 354+ 40. 47+
18 7
2.59° 1.12% 1. 24° 0.16% 0. 13" 0.33 0. 45"
D018 21 4 70 158. 60+ 25. 28+ 5. 86+ 4.31+ 9. 664+ 66. 60+ 35.93+
e 1. 10" 3.159 0.62° 0.08" 0. 11" 0. 62° 0. 28
D010 21 e 70 146. 23+ 39. 024 6.41+ 6.08+ 9. 20+ 67.49+ 35.85+
o 1.81% 2. 62" 0. 35 0.21° 0. 04 0.71° 0.55°
T, 147.15+ 23,224 5.30+ 4.35+ 8.87+ 63.30+ 34. 27+
il XX
2. 86 4,88 1.01' 0.10" 0. 17% 0.35 0.27°
D019 54 ¢ 24 70 136. 81+ 18.89+ 6.13+ 3.16+ 8. 44+ 62.72+ 33. 87+
(i 2
4. 85¢ 1.79¢ 0. 99" 0. 221 0.16 0.81° 0.35¢
P08 = X B 70 150. 53+ 20. 56+ 9.05+ 2.29+ 8. 44+ 67. 40+ 36.23+
1H X
3. 501 0. 49" 0. 74% 0.12° 0.07¢ 0. 26" 0. 25
o 165. 10+ 20. 05+ 7.76+ 8. 42+ 67.17+ 36. 07+
2019 X 3 X &4 70 2.61+0. 14%
5. 19" 0. 94¢ 0. 72 0.11° 0. 54° 0. 42

KR T 2018 4F (P<C0.05) ,{H H 4k 35 B & 7
2019 4 fty fif L7 o AT 2018 48, S BR - R R e X
TS 5 W S X JE] 1Y, — O T A PR A G, — 7 T
TR AR, B Y fE E T T 2019 4F A 46 B K
w2, FECH A 35 B NI EMR, B DL S B0 51
BEAR . fF T BL AT R e 0 1 T 4 o RR R R % R
PrAE S FEAR S v, 38 R R 56 7 3 & T HiR
I, U8 WY A T8 P a0 T AR R R A v

RO R A 0 e A B R 4 sh i R
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1 R L 3 W ORDE R (BB AR B A
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i FE AR T A B 70, ADF & & W% @ T &M 70(P<
0.05), BFFREEREBHHRITRENCPFREATL
W70, BA B m W E SR E . OS2 WA Y A K 1)
AN IR DR F, HLAR A T S A ) 1 ) AR
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58.62% ,ADF 1y & & Jy 34.89% , A WF 58 v & M 70 1Y
CP 1 ADF 5 HF 7% 45 R 3L A — 3, {H NDF & & %
o X AT RESE T IR Sk &S T o, X

5 MR R W0 g 56 . ARWES T CP % B Mk
BT E AR AL 20 B AIE 56 5 NDF
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Production performance and nutritional value of
a new rye variety “‘Gannong No.3” in
Northwest Sichuan

YANG Ya-peng, LIU Huan,DU Wen-hua, TIAN Xin-hui
(College of Grassland Science , Gansu Agricultural University , Key Laboratory for Grassland Ecosystem of

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

for Grazing Land Ecosystem Sustainability , Lanzhou 730070, China)

Abstract: The study was conducted to evaluate the adaptability of a rye variety *Gannong No. 3’ in Northwest
Sichuan region, with the conventional variety ‘winter grazing 70’ as a control. The plant height, fresh grass yield,
hay yield and nutritional value were compared between the two rye cultivars at three sites, Hongyuan, Daofu and Bu-
tuo of Sichuan province in 2018 and 2019. Results showed that the nutritional value as well the fresh grass yield and
hay yield of ‘Gannong No. 3’ were significantly higher than those of ‘winter grazing 70’ (P<C0.05). However,
there was no significant difference in plant height and fresh dry ratio between ‘Gannong No. 3’ and the control. By
contrast, the NDF content of ‘Gannong No. 3’ was significantly lower than that of ‘ winter grazing 70’. The content
of ADF is significantly higher than ‘winter grazing 70’. The crude protein content of ‘Gannong No. 3’ was slightly
higher than that of the control but there was no significant difference between the two varieties. The production per-
formance indicators of two rye varieties in Hongyuan and Daofu were significantly higher than that in Butuo point in
both years. Comprehensive analysis showed that the production performance and nutritional value of rye variety ‘ Gan-
nong No. 3" were better than those of the ‘ winter grazing 70’ ,and ‘ Gannong No. 3’ is suitable for cropping in North-
west Sichuan.

Key words: Secale cereal; Northwest Sichuan region; forage yield ;nutritional value



