51 3 (CSCD) A% Lo TH)
B[ CABLSCH 540 ek U HA T
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WO, KAWL, RENR, ks, X F

G AE 2 Al R 22 B & A B AT T B, b L 430064)

WE: Ak P THEFPRLALRARELFRFEHREHSFREZOAK, AEFTEH. FALREINHESD
BEMESMEBEBAFTABAR, AANLEREMFZREREEFTIHTAANRRKRE § LR, KA LHRLERR
WA RERBEE, A I35 T RN B EKRF ARG E WY AT (Lespedeza formosa ‘Exibei’), i it
221 F2BRERMTELERAFT L, FRAFAHR RN, HRMAEHL, Hd, ZRFRERRLRLT, FHT
¥ EF516thm >, KBS TR 1T AL ZHPHTF (L. davurica ‘Jinnong No.1) #= 3£ 1> = &, A ¥ F (L. bicolor
“Yanbian’) 3§ /= b % 4~ ) 4 353.52% A= 538.55%, Z 5+ ZF (P<0.05), B LZ AN, #fhF = A8 B RIT;
SRR, SO EGE TN 13.1%, HIEH A EH 2.19%, PHEKFEELE TN 509%, BEREFLELEA
36.9%; MR, AmEE, THiETEREH, FLIERKR R KIEFHERT R,

KEEIA: EWMART; BAAELR; FADML; SAILE; RRAE; £ 5KE; 35k

XHAFRINEE: A XEHS: 1001-0629(2023)12-3030-11

Breeding of a new forage shrub variety of Lespedeza formosa ‘Exibei’ with high quality

TIAN Hong, ZHANG Heshan, XIONG Junbo, LU Jiaoyun, LIU Yang
(Institute of Poultry and Veterinarian, Hubei Academy of Agricultural Science, Wuhan 430064, Hubei, China)

Abstract: The breeding aims were high grass yield, good quality, and strong adaptability under high temperature and
humidity conditions to solve the shortage of summer legume forage in the middle and low mountain and hilly areas of the
Yangtze River. Natural germplasm materials were collected from Shennongjia Forestry District by the Poultry and
Veterinarian Institute of Hubei Academy of Agricultural Science. Single plant selection and mixed harvesting offspring were
used. The new forage shrub strain named Lespedeza formosa ‘Exibei’ was bred after 13 years of continuous effort and
approved by the National Grass Variety Approval Committee in 2021. The type was a wild domesticated variety that grows
well in Hubei, Hunan, Anhui, and other provinces. The average hay yield of the new variety was 5.16 tha ' (353.52% higher
than that of ‘Jinnong No. 1’ and 538.55% higher than that of ‘Yanbian’) and differed significantly from that of the two
control varieties (P < 0.01). It had more abundant productivity, better stability, and excellent quality. The crude protein,
crude fat, neutral detergent fiber (NDF), and acid detergent fiber (ADF) contents in the branching stage were 13.1%, 2.19%,
50.9%, and 36.9%, respectively. The new variety also had strong resistance and was disease-free. It was suitable for
cultivated grassland construction, grassy hills and slope improvement, and water and soil conservation in southern China.

Keywords: Lespedeza formosa; forage shrub; wild domestication; varietal comparison trial; regional trial; production test;

key cultivation techniques
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F TN A T (Lespedeza formosa) 7& 5. B E 1
JEAEYD, EALHEA, AT, TR E ARk ) 7 R b X
B AN, EE AL IX, TR T 2 T 0
RN FLv R, PR 48, iR & B B S,
5 R R M L W R, AR THEK R4
(BR85S R i 1 H Al
FTEMMAR TR, TEEPEESEEY &
Pk 25 A E J7 T, A o HAR AR E FORT 5T
o R T ZEME S EE, ZERME

B BOER, HATE B AL R A A K AR
R AT 3B YA,

FEE AN, TR B E N E AR
Fh TAE AT IR . 1896 43 B M AR 5] ik -2k
T (L. cuneata), VAFFIR P T EAMK LIRFFNIES
Hir, Bd RFEF. BZ RXFEFREFH
‘Ambro’ ", “Au Donnelly’ " ‘Au Grazer’ "" %5 £ 4
an R BIEFE N SRR OR B SR 6 0 AL T R A K Y
IR %L (L. stipulaceae) F F% i P ¢ Summit® 1 33 R 2L (L.
striata) i P Kobe 28 A2 ik B H F 24, B =& &,
Ve B O S LA — 4R 2R BB T 8T R Marion” U,
EARE, 1989 58 — N AR 7 J& i Bl 4k i — 45
¥ (L. bicolor ‘Yanbian’) & i 4% [E B 5 Fl 8 58 2%
2, Bl S S AR (L. juncea) Rk B HLEH AL
T (L. davurica) ¥ & Ao i & &, #2020 4F1% )8
Bl FACE 74 RIE F R AR 32 LR B
FrE R A =, Sl Z A1 B i ol KB R L T 3 R
AR, 15 R FRET AR DN, R . P54t
i, 2015 £E F1 2016 4 4 [ B A 5 N T F B4R R )
B T A RO B, 2008 1.10 x 10° A1 1.04 < 10" hm,
2 J bR T AR A L B R e /b, 2017 505 333.33
hm?, % 2019 £ 200 hm” ™,

B A5 BRI )  f A0 AR A A A I 7R 22, IR
ANFZH0 2 1 B AR B, 355 5 % B o o b ok Bk
R G R R e e A, KT
TiE G L f B gt X 2R G R R B = IR, 1k
B AN B2 B & ACE B 0 AT I AR B 2R e AR
R LB = s mm B R FEATUECNE B E AR,
i I R A E VA 2 IR R AR A R, &
i A LG AR R 5 i e X B AT R A

5, DO 13 5558 i p b R E R it A — SR Y
A6 SE N AT

1 bR %

1.1 FAXREREELIZ

SR AR N 2007 4 M AL 2 i AR B RR X RS AR B R
B 1) 2 TN A A T BT A SRR, HH R X VP AR R B LA
e K. HREE ZHER. XF5E8, RHAER
NEEER SR ERFERENE S K4 TE
KHERR, HHbs b= 88 . 2008 48 2 57 7 45 44 k) ik
P, AT B A AR k. 3 HBEME T, 6 H
TEFE MR & 10~ 15 cm BF 2 4% . 17 #5100 cm, #k R
80 cm, AR 507 k., MAE R FATIN R AR E R,
G — X FEPRAEAT T X H, B 2 = B ™ b 42 1 7E 20
cm. 2009 FFAKHE IR H B E 3 H 15 HZH0)s 7 H
L RR 0 K (AR B L 150 cm), #R A B ST K%
MEFE. PEE (R RT 104), BFREK
HE RS (ARG il b e ), HJE B SRR, it
T8 — A RRIE 5, I 86 P o 1K 40 1€ A A Xt —
CRACHIAE 1 AN R R %A PR AEKTT
SN (AN B VR R ) RO, e IR
R LR 52 B, Bl B IR S op

2010 “FHEFEMB G TR E 1, BRI 368
Pho PR AERTT R B 5. 2011 44K 4 AH A 3% & A
TEEAT 55 IR BRI B (0 B bR e [F] 2009 4F), HME
Lk, R IRFRL R AR 44 ¥k, BRI R A
WP, T OB R, 8 4 R A ERTEA AL 7. 2012—
2015 4FFF & it Fb b et 56, DA SE R A A+ J5L 46 A4 L
A 5K A e 1 (R bR R T O R
TG S A2 7 1 RE S TR R A R AN AR AT W
WMo 2016 4F |11 HBEN B 555 A X I8R5, [F BT
JEHT AR T2, 2017—2020 44 [H & MR
HefE AL, VLT R B B ) IR AR S 7T
JREE B A R 6 A B Sl X3 5 vl o
Fo v T RV RE FEE AT 2 2 0E, [
B E 5 B BRI L B YR L R AT 4 4 4E K A
PRI . 2021 A 4 R R E e R RS E,
A B 5 i 4% B0 000 ) U B 4% g < 7 > 2 T
Bf, Bl 612, E LMK 1 Fix.
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3032 Bk B ¥ 40 %
s BE IR

Collection of germplasm resources
% il 2007 HECHEE IR, IR VRAY
'Qesource collection and field evaluation in 2007

HR ST AR A A ]
Establish primitive community selection gardens

o 2008 HEFHAE HLPE 507 f
'\ 507 plants were planted in 2008

f IRk % )

L First selection )
f2009 RPN KRR 52 Bk, IR AR

52 excellent single plants were selected and
. 7 " '\ mixed in 2009
Bk
L Second selection ) 2010 £E Rl #RE 368 Hk,
2011 AFIEFFIL [ LR 44 Bk, IR AR

Z 368 plants were planted in 2010, 44 excellent

- - 4 <\ single plants were selected and mixed in 2011

Wil R
L New strain )
ﬂlz—zols 4SRRI, 2016 A T %
> Comparison of varieties in 2012—2015, seed
ropagation in 2016
ot propag;
IR A
Regional test, production test
" 2017-2020 4R [F 5 XA . KA k0%
. National regional trials, field production test
A in 2017-2020
T A
Application of new varieties
1 ‘FEEWARFEEE
Figure 1 Breeding procedure of Lespedeza formosa ‘Exibei’
12 R38R RF Bk, B ST ROE, 25 B R

1% B AR 2 AW B B B P B T AT T A
FICH, M AT A, M ARFR 114°21 E, 30°30' N,
WK 23 m, B AGF IS FERNS R, LR 2, W
KR, R 16.6 'C, FF[F/KE 1269 mm, G5
A 237d. 3R B b, R E, PRK. R AR
e 122, L pH N 5.2, AR T E 1.45%, A%
106.9 mgkg ', i Ak B 26.7 mgkg ', Ak 4 134
mg-kg o [F 5 H Rl X 6 A 7 O A 1
WAz 1 s
an EE it 56
Z R M B3 A, 430072 E A AL 7R &R KT
HESETN A R dn AR AN < B 3 — A 1 . FE AL
X HHEF, NX A A 30m’ (Smx 6m), 4 KEH,
o — AN /N X R0 A . R A 0 B e
BEAR TR RAR, N T IRFERT A MR E S
—, XINE W ZH. 178 50 cm, FREE 10 cm, %t Al
A HUIE 30 thm A & E 450 kg-hm ~o B4 5 65

1.3

FECHERE . LI 00, 7 B 2R LE, B IRy
AP RS

14 XiFiRiE

Z i i P B EE <S8 P8 6 38 T A AL - X HE L
GE AR AR R 1S IE S B . B
FUIX A%, NX TR 30 m’ (6 m x 5m), 4 REE,
B Wik, 1788 50 cm, FRFE 10 cm, /N X 2 3% 600
PR o W e i = g 2R, E IR G Bra ik
S5, b 4% 4 A OB R AT 142017 4E B SE T A
A it o DX 383K 56 5 R T7 58 DA R o X3 B
AR MR SR ) U AT
1.5 A=K

Z2 i i Pl AL HE < S0 PR b S8 A AL - % R P
GEC BT CE RIS A BN T &
I Jo5 342 36 45 thm S, 2 5 TR A AR . PR TR AR
9250133 hm®, TEEE . FHF0E TG 1L 2 15 9
T 30.0 kg'hm °, %€ {4 #A % T 45.0 kg'hm
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F1 AEHEREFR
Table 1 Conditions of the experimental location
i &ﬁm &ﬁm 2 = 10 DC B e
. é}:ﬁ& (ﬁﬂi L:gj %:E ﬁ:ﬁ ﬂszu"ﬂ ﬁiﬁ% %Fﬁﬁﬂ iiﬁ j:iﬁ
iﬁgﬁ%iﬂ ﬂﬂ 5 Longitude R {m m % Yatinit 7}(% AH ;;éﬂ pH
Experi Altitude/  Extreme Extreme Annual =10C Frost-free . .
xperiment  Region and . Annual . Soil Soil
latitude m high low average Annual product rainfall/mm period/d tvoe H
temperature/'C temperature/ C temperature/"C  temperature/('C-d) P P
MR e
. WAL E L7
Variety T 30°30'N, HiE £
comparison Hubei L1421 B 23 39.3 -18.1 16.6 5207.0 1269.0 237 Clay loam 5.2
Wuhan
test
WAL it
' o2y A
Hubei f?fglNE 23 393 -18.1 16.6 5207.0 12690 237 CTf 52
Wuhan Y
Wi ERFH .
27°08'N, g =
Hunan 111°03' B 215 40.5 -12.1 16.1 5000.0 1218.5 271 Vellow loam 04
Shaoyang
R Jiangsu ff82387NE 12 397 131 15.4 48000 12000 225 gf 61
Regional ~ Nanjing y
test L
S AL S
?fﬁﬁ? by, 40 410 206 157 4956.0 0800 227 v o4
- 117°32'E ' ’ ' ’ : cinnamon ’
Hefei soil
HERHEN o
Chongging f361§7NE 690 40.8 -4.7 16.7 5451.0 1103.0 296 P;ﬁjaiﬂ 56
Nanchuan Y
WL 3017 N R
Hubei 114°08’]§ 30 393 -18.1 16.6 5207.0 1269.0 237 Yellow — 8.48
Wuhan brown soil
ko
5 WAL X g
Wi P 37N, Kt
Production ’ Hubei 114°52' B 58 39.0 -122 16.9 53854 1260.0 241 Paddy soil 7.74
. uanggang
WEIET .
o 30°15'N, Kigt:
Hupel 112088’ F 28 39.2 -16.5 16.2 51235 1120.0 252 Paddy soil 7.26
Qianjiang

ST 150k B 22.5 kgthm o R IR

I 5E fieg B B, RS /N XBE ML 10 B,

[ 2 20174 5 H 19 H (#0). 20174 5 H 22 H
(L), 2017 4E 5 H 27 H (FE X). Bl 77 XK A %
i, 17TFEN 50 cm. W E FE bR R BN PR E, Y HE
PR 151 B 3K 100 em 75 A7 B 75 5856 b Bl AL 32 B AR K —
. K508 3 m R RE L EEAT N B, B
K155 Bk 7 10~15 cm, Al /543 41 812
N 20~30cm, 3 REE . € & E S, BEALEL
FEdh 1.0 kg, 7EMLFE T 65 C F P2 EE, IF5H

TR AR KU R A R E R R N E
o
1.6 MERIRMGE

W 1 2 25 CFL i Rh X 30 50 7 R B RE & RHIR
BRI I H S id #ar e,

SE 1 THT 2 A PR A o 500 A7 11 e 0T v B2, IR A9 Ak o 1
BIME . FERE PR FE 100 em A2 A7 I3 AT 00 7%, F Al
RN B e 5 2 AH TR, B 2 = 20~ 30 em, 25 5708
X 2047 F i 45 50 em, o 6l % TH] AR 4 8 K1) AR
ficf v B

W 5E 5 B2 g i, BN N MR 3 AN E S
ANIXCHURE 1.0 kg, 7E 65 °C FHEEE &, 5T 6
b (F & L = 4t 5 /8F 8 x100%). 55— X0 = i),
BEH (EHEF) 2T, BT ERIL G R ER
By b GErEEG ). I B BE ALEC 1.0 kg 4% B 65 £,
65 C B+ 5 kn i, WE & 77 (b it ). Hi0%
U SR E O 2, 3 AN A K R T R
HERA DL ERR T .
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ok B

40 35

1.7 HIBELIE

mn b AR 56 A0 A 72 56 A T SPSS 13.0 3k A AT
Guit oy A, 1B 5K R X 4 56K H DPS 17.10 48
T AL PR, H Duncan 3 & R 2 £ 317 £ HE LK
Az R T .

2 HR50M

2.1 EYEHHE

FRUEAL NIRRT 2 AR ER (F 2),
EXHEMN . B FEKRS L0mB b B 2FE
2.0~3.0 m, 2K E Ik 450 AN PUIR = A, G i
SR REE, ElLE. SIREFRA, BH K, 5
o R R A AR 7 T0 A, TG RRAE T, R4, TEREK 9.0~
16.0 cm. J& 513 5 7 Bl 48] 90K K B, 3 1H L 9 4L
W LT, HHEE A& LRMT. HTEE, K
3.0~4.0 mm, % 2.0~3.0 mm, B O, KEIGH, H
e, TR 8.07 g.
2.2 EE4EMN

58 VG Ak 35 T B AL T i e, 7R SR Rk 39 °C
DA BB AT 2R B S o i €, &K -8 C I RETE R
IR, B 100%. RFRKIE, PLFRE T 08, B
ANAE BITE T B HE, A B R R 2R L R

TR, E SR . ST BB RN, 7E pH N 5~
8.5 M HIEH W KAFAEK . AERVUB X, FEFh L5 IF
feghse, B3 AR, 9o AR RIE. NaIF
16, 10 A LA ghse, 11 AR aM P2l £8
#3217 do
23 REHE MR
it AR 56
FRPEIL SEREAR - — AR M S 11 d i (R 2),
BORAF R AR T 1~4d; E AL &5
& A IR R il 28 35 SR AR W 3~ 4 d, I I AR
WK o X IR GE I IR TR E I E
PEHT, 7 ARIFEAE, 9 A TR M TR, £ E R
PEIL E TR 75 53 do WAL, HEL Ok T
TA 6 H—9 AW RE™E, L KETE, HEikd
FR, AR T2 AT
“FhPEdb EN A T HEE SR, AN, A4
K28 2t RO BB E P GR 3). B A
44 F BB SE A8 R 15.08 thm oy %505 44 BF 44 R < 42
1 AR S B 0 25.46% 1 45.42% (P <
0.05). ‘SRPEIL SEM A 7t &+ 8, MR K, i
LN 1:0.60, 25 LU 45 iR 46 A4 RHR =5 2.39%~
5.43%, ¢ of BB CHE G B R T 8 3.51%~
20.61%.

231

B2 SRt ZmART

Figure 2 Lespedeza formosa ‘Exibei’
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Table 2 Agronomic traits of Lespedeza formosa ‘Exibei’
. . 25 1] N
o )% ] Phenological period (MM-DD) Gr%w?hfnd B sy
Variety H H 3 sl THEM Y] il 55 34 development Insect — Winter S/%;Vlval
Seedling stage Branching stage Flowering stage Mature period Withered period  period/d resistance rate/7o
L ikl b
Exibei 04-09 06-11 09-25 11-12 11-20 217 Strong 100.0
RA ex
Parent 04-10 06-14 09-21 11-09 11-17 213 Medium 90.3
sl =
Yanbian 04-13 06-14 07-02 09-24 10-02 164 Poor 91.5
#*3 Mt L
Table 3 Results of the varietal comparison trial
] FEi= & Hay yield/(t-hm ) 2£ bk Ratio of stem to leaf
e A
Varie -
ty 2012 2013 2014 2015 Average 2012 2013 2014 2015
?Elgxﬁilf 3.10+£0.29a 19.40+0.17a 19.14+1.74a 18.67+2.62a 15.08+0.5la 1:0.60 1:044 1:0.56 1:0.53
P;fljit 2.33+£0.11b  12.78 +£0.20b 1694 +£3.21b 16.03+2.72b 12.02+0.30b 1:0.63 1:052 1:0.67 1:0.62
Yanbian 1.95+0.28c 10.10+£0.24c 1521b+2.45¢c 14.24+£2.62c 1037+£0.04c 1:074 1:074 1:0.62 1:0.76

TIFNG 5 R R 22 558 % (P < 0.05). R

Different lowercase letters indicate significant difference between different varieties at the 0.05 level. This is applicable for the following tables as well.

X 355 5%

FEARMY A 4 [ B i e B RSP A TR
e X R 3 YL VE R B SR B R R
U SN i | = ST R it i |z v QN e
BH YL 75 md il 2 B NERN 28 PR g )1 3% AT o L A=
KR SR a7 R 15 A5 8
BARFAE R 5 A REATRE | 22 S 4 4 SR 2k 21 = 22
K ER Y FranFh TR ERED M ER 55
1l 38 7= 6.76%~ 936.66% 1 64.59%~ 2343.56%, K
oy 2 7B (P <0.05). 30 M RBHER I AALH 2
FELZ NN REH GES), S Em T T
R, BRRER/AD, GLEIFNFE SRR
SEVEOL T WX I . 53 4k, 3 P o0 B o b 3 R ol
=B[N
233 AP

K H AR =58 A I, <58 78 b 38 TN A A T AE WA
JeS i AEKEERS, —%3H 2H—-15 HIFHRE,
11 H PG 3, FIH A IE 240 d /2405 7EAS [R) Fh Al
H, TR ERCHAR 15 B 186.81%~2 128.37%
(3 6), B AR T 77 85.62%~1 035.98%

2.3.2

EZR R (P<0.05),
AAmR

ARV A AT 5 4 ] 2ol = i Joit B M B ke g ) 4
Lo X0F B it ot B8 — ORI B ) B 3% B A3 AT I 8 (BR 7).
FRPEAL R P E A S E N 13.1%, & T4
QEIL ARG s RLRE T RLAR 4, M ek AT 4
IR M W % 21 4E 25 & 93 il N 2.19%. 31.8%- 50.9%
H136.9%, 5 &K 1585 Bk F#in, 55 &8
(1.9%) B & - P % R Fl (1.1%) 0 E BB AT DL, 3
A 50 P Ak 35 TN B R 1 A8 AR K AT 1 E 3R O 5 AR XY
A=
25 BEBARES

i A AT 5 e K BN L LR A8 R Y =B
80%, N EHIEEM. M EH, A TNHRA4A. FH
R, 4% N E, 178 40~ 50 cm, 3 Ff & 30.0~
37.5 kg-hm *; 5500 B O R, — AR, %
30%~40%; F-H, 7, 1785 100 cm, #ki#E 50~60 cm.
FEFIRE 3~4 cm, B+ 2~3 em; B Inan e H,
MR BT 5 A] B M H e 5 fr Rt am, A KIA

2.4
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Table 4 Hay yield in the national regional trial

-2

t-hm
55 Region A} Year PGk Exibei %L1 Yanbian 4215 Jinnong No.1
2017 0.48 £0.25a 0.25+0.20b 0.13 £0.08b
?ﬁﬂ:ﬂ:ﬁﬂ 2018 9.54 £1.63a 0.95+£0.07b 0.39+£0.16b
Hubei Wuhan 2019 6.34+0.76a 0.61 +0.02b 0.76 + 0.05b
2020 8.15+2.05a 1.77 £ 0.70b 0.88 +0.48b
2017 6.24 £ 0.62a 3.07 £ 0.36b 0.79+£0.10c
R A B 2018 3.93 +0.66a 0.52 +0.06b 0.93 +£0.08b
Hunan Shaoyang 2019 2.33+0.09a 1.08 + 0.16b 0.52+0.08¢
2020 4.33+0.16a 2.09+£0.11b 0.87 £0.13¢
2017 3.81+£0.14a 2.32+0.13b 1.76 £0.16¢
Jiangsu Nanjing 2019 8.82+0.53 / /
2020 8.09 +£0.45 / /
2017 2.01+0.32a 1.88 £0.18a 1.13+£0.19b
SRR 2018 9.28 £0.32 / /
Anhui Hefei 2019 13.55+0.35 / /
2020 9.10+£0.24 / /
2017 3.93+£0.68a / 0.81 £ 0.54b
EB'EF%‘)[I 2018 11.17+£0.90a 1.68 £0.19b 0.88 +£0.71b
Chongqing Nanchuan 2019 4.66+1.58a 0.73 + 0.41b 1.33 £ 0.46b
2020 3.48+1.14 / /
< RN MR R AR PR R, RIEATGR AHT.
“/” indicate the control varieties did not achieve the measurement standard, so statistical analysis was not performed.
*5 mMESMEREBESESH
Table 5 Yield and stability analysis of varieties in the regional test
774 S %L Fertility parameter Fa5E 530 Stability parameter .
S = Y par - R &R
Variety rrE L4 Ji % AR5 Adaptive area
Yield/(t-hm ) Effect Variance Degree of variation
g Lo B, HEFAE
FhPEdL Exibei 5.16 27.93 13.20 22.25 Wuhan, Shaoyang
ZEiH Yanbian 1.14 -12.32 3.10 48.88 HBBH Shaoyang
A& 15 Jinnong No.1 0.81 -15.62 3.51 73.27 FEBA Shaoyang

FWE, R, EEAA A R RS T R, ER T RS, T 150~ 300
AR Bk 100 om 72 45 AT X 81 95 4], B4 2 @ B kgehm oo PP URHROE BLTE 70%~ 80% 3% J 48 K 15
15~20 cm; 273 2 0T SAEMARE AR M| GRFEEAT, K5 i

50~ 60 cm B AT & & CHC. B 2~3 S JE £ IR

) 3
FONK T 52 & T 450~ 525 kg-hm > 4 A T 42 75 Wit
G 0 U B, TR 12 2 1 3 5 5 e K o[ R R B R A, AR SRR L A
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o6 EFABTE~E
Table 6 Hay yield in the production test
thm~
Hh s G 2 Jiikle R BRI

Region Year Exibei Yanbian Jinnong No.1
2017 4.59+0.14a 2.14£0.17b 1.09 £0.18¢
Wkt 2018 12.41 £ 0.40a 1.09 +0.20b 0.56 £ 0.22¢
Hubei Wuhan 2019 9.50 +0.39a 0.99 +0.18b 1.24+0.26b
2020 7.64 £0.28a 3.36+0.13b 2.50 = 0.40b
2017 4.36+0.29a 2.35+£0.22b 1.52£0.51b
WAL X 2018 12.33 £0.52a 2.71 £ 0.92b 1.34 £ 0.41b
Hubei Huanggang 2019 12.73 £ 0.55a 2.79 £ 0.36b 1.77 £ 0.88b
2020 8.40 £0.52a 3.92 +0.63b 1.97 £ 0.36¢
2017 5.87+0.23a 3.02 +£0.29b 1.97 £ 0.08¢c
WAL 2018 13.76 £0.11a 2.99 £0.52b 1.91 £0.57b
Hubei Qianjiang 2019 13.64 +0.28a 3.74 £0.18b 1.98 +0.15¢
2020 9.64 +0.26a 3.93+0.14b 2.43+0.12¢

RT B-RNNBENERRS AR FREAE)

Table 7 Nutrient contents of forage in the first cutting (based on the air-dried sample)

A K5y FEH LG 7 bitkaRi LSRR AT 4 Eeteveikerd: MK 5
Variety  Water/% Crude protein/% Crude fat/% Crude fiber/% Neutral detergent fiber/% Acid detergent fiber/% CA/% Ca/% P/%
Fhak
Exibei 6.9 13.1 2.19 31.8 50.9 36.9 5.3 1.9 02

sl
Yanbian 6.6 10.9 3.49 349 55.7 394 47 1.1 0.1
ST =
k1S 7.4 18.3 227 29.6 50.6 37.8 89 1.1 03

Jinnong No.1

T A B R 7T 35 6704 R 1943 4, n g
JERE 7 B AR SRR RS E R R A e . 2
J&, ZT153 (Elymus sibiricus)s £ 5 (Leymus chinensis)
RPN (E. nutans) UL LUK (Agropyron cristatum)
AP B B A A YRR 4k e T R R O 2 T
AR A T 8 b B RS 7 X R AREE R, 7R 5L =
Wl iz, FFEER. B2 L RIEREREY
HiU B SR A O AR . B R L E R IR FE bR
PR R, WA MR B (BE) H, b, A
BRH. THRES. S EWHALFRE R, I
a3, £ E MR EEHFAREK 4d 4, flE
Wi, 5 & AT A G . BT AR B B2 R 3, R
LRSS 2 FRE 2~3 m, THF AR T — BN 1~
2m P BR R, TRE, RO BRI R
SR AR bR, A AR Y, AL BT IR T — %
B 10~ 134, H = p Bmiik 450 4 =5,

o B AR AR B AR S 1 T 2.39%~5.43%. T il Al
TRLEE 8 g e Aq, il S8 25 PRAR, MR T K&
2ERIE 80% UL 1P, & 2R R I 2B v Ak 2%
6 B DRAE AR v B 23 A i, R ) G A L SR
L I, X R AR AR SR B
A O TE W7 S5 B S (Vicia sativa) P 5518 B 78
(Medicago sativa) °®\ # 3 (4vena sativa) "7 =5 % 5
FhIE B I E R,

PUITE A 5 U B L RR AL & SR A B AR
TP BT IR B P G H A R R 38 0% ) o
R A DRI B M o R A A D e M R B ) oE
AR KL, W R B A AL E A (M. falcata)s 18 T5
(M. ruthenica) F1 %% 35 58 16 B 18 2 28 B A8 b ol
CHLJE 1R H AR 15 e 809 4, SR T
fEPIPUIENE, ¥R 7M. SEPE AL SR T AL
TFTRAANEZGEHEEEMKERFEMRELET
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3038 ook B %

40 35

25 22 AE AR YA T B U R A R, 08 B VT A Bk
S DA b DX PR, B {6 8 i T R S (2017 AR
b % s KRR 5 B I AR K P B L e 38k
HAL 77, U SR, EAT R AR KBy, i
A T TE /TN R R 5 52 UfE S, VR
RN SR RN FEREANEKR S 2R SE
=, B R, U H 2 4 RIR IS IR 0 R E
Eb A1 Sk it Tt £ 33 7 4 R4 308 4 T B AT 2

T b JO S 1 R ) PR R ) P AL e )
fitr, "EMNFEEESHRAEATHHN LR, M
T H PP SR O R R R R D, e R 1S
S A P SR Ak 25 T BB TR e R, T
FUR, %, mh 258 P ITE 60% LL L, B
JE 46 AR 18 0 2.39%~ 5.43%, X5 R A RE i
R TN T 3.51%~20.61%. 25 H i 88 i,
A3 i Rl RO R A A B 13.1%, Bl
AR T = T 20.18%, H M PE U 4T 4 AR PE e ik 41
Y L HAIG 8.62% A1 6.35%, i B 3d& H 4 A1 46 % 41
MG 5 A1 S AL B AL, HEA
BB WA, (ORI B e Ak AT o RN R 1 e Uk AT
Ye BN B E S 1S MERER, BRI
AR R IR SR 39.23%, LHREER S IED
FERIER L N 64.54% 7, & T FAO/WHO B 48 &
B AR A T O, R 9 R TR AR R, SR L
AL AL R, G TR AR KR R R
B,

YE NS R, <587 A6 & T 83 B 1 SR B
THEBR AL B SR KAREE . 178, 3t
AR 7S 2 A K iR R R e, P S E AN
TR HE . HERAEKSE 24, /£ 3 MAFEAEK B (&
O o B AR AE ) KPR AN R B MR bR AT 2

2% Lk References:

TALE R, 2 Ja A R RR R A ORI R
SEREAT 2 ANHAR, BT OB R . T VR BRI
K, BT3B, HSCHA R BXREEFLN
147 /> B A R 0% 5 A 30k A Z R, o5 o e SRR AL
(1) 23.11%. LAEFAEM BN SE A 61 A& st Fh,
60% ¥ Bl R B T &R 40 ik $8 70 (3L bk O B
14 IBEIER 1S A, FEERE 2 ). ME LD
REVRIE, 7 FAricil Bk B s i T2 R Mt
I S0 £ i 5 8 8 A 2 R T B A IR
#BH BRI R A S T . R R R
SR BE T IRAE A M A2 22 I BR 1), (H XS T K 2 BF AR
P g IR R UG, RIS AE 1 St 4, 4 R0 LUIRTS, HEl
A7 45 B 76 FEREAT T B BEDY. 346, 2 I K WO A
iz 4> 52, H A0 TG 8 10 AR A ik DR 2 R

4 4

<R Pa b R HE AL T O B N E B AN SR
FAR T R . MR RS BB IL 450 S, R R
B o BT M B B R AR IR e 1 i R
Ty IR 25.46% A1 45.42%, 75 5.3 (P <0.05).
AT R AL R R R AR, Pl
B, PR B 5,16 thm oy 454 MR AR T % I8
an FR o HT ME o B B B S & 13.1%, FL TR B
2.19% HIHE R A1 4 RTIR M R R AF 4 2 i) D 50.9%
F136.9%, A& 7= F F LUK PR A2 K BT A A

BHift: R ERE S RRKR-F SRS TH
EREH AR T T, S mAE W AT
ZERXBGRMAFREBRTL2EFTHRELEF L
FH—L K. FREE. FRBEEEL LR KN
SRR X ERE S XREERKAR M K
N EFFA e, kTR REM.
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