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KR JE AT ZE A VR, A ER b R A S 4 X R &
T AT 2 R v R Ok R R R R AN R O O R Y LIS
ST
1 #RFF*E
1.1 K36 MR

I8 T 2022 476 7 H 3R b B AL T b DY BT R
T H PO TR B AR5 0 i 56 3 Hb i A7, b B AR
RN 37°46" N,107°28" E, Wi db T B XV M S
EE R AT A . KR TR

5 DX P 5 A A R TR D ) S 9B O 5 B UROR
JH A 26 B J2 Rl I ] Ol X 3 . 4R 7 SR
8.6 °C,4F H MAF %2 717.2 h, =0 C4E M N 3
873 °C, JLAE M 162 d s 4E ¥ [k £ 283. 5 mm, 4F 28 & &
1970 mm. A% h AP +  #E AT L EpHE 6.0, A
MLBT & &0 3.1 g/kg, A &R 0.51 g/kg, ik fift A
M 25.5 mg/kg, AW N 2.7 mg/kg, B N 167.5
mg/kg, HE WL R 48503 .

1.2 R

I A RN 1R .

F1 WM RRIE

Table 1 Source of test materials

EA sty KR

Ek e 669 1L G 5 e el )6 R A BR 2 )
EK THA2 5 (416 5) TR T A RA T

it s S ZE A T BTG DR BRI A SR AT IR T
piPRR piPRR T E AR b AR AT BR 2
SRR JBE A Uil TRV DA BRI AR S B A IR ]
SN H BN R G (T B RHUE A RA T
S POR PO b B Vb0 R AR R 2 U A

1.3 iR@igit

T 56 b Oy o R UM R . O T ARIE SR
RO i T R A AR T I P A T s AR e A 2 ]
— G, I L 7 AN R AS B BCRE R S T R A
B K B —KE (12 480 m/hm?) . 4 4F #EE 3 Uk,
2 3 120. 75 m?/hm”, 43 5 76 451 I HE /K 30 %6 , B A
K 5096, R HE K 20%0

F 4 H 27 HFpAE, BLEE 669 4418 6 5 Hi = 3 98
FhE PR R4 R R ORE R MRS AS AT RN, BE AT
50 cm, 4547 30 em. R B RFHRILLL 2 kg/HRER
I PR 1 kg/HAE A, W P E K & 5 500
L/ 5 L ROR A O R LR RS R 00 O U R A7
7 80 cm , MR IE 43 51 4 52. 7 em  106. 6 cm , ¥ #% % 43
B 1600 15 /Hi L, 800 43 /HT o A il ol ol A 1T AR S
499.2 m*(48 m>10.4 m) . 7£id if i (] Bk 24 50, AR
5 AR 245 i 2 FH o W v - BE LBk L 22 R A - i
Jif W T W R AT U B R
1.4 MEHEREERE

P P ORI B T B ME 669 Sk 1 6 45 BT
& TP R PR A i R AR T 2R R R B 1k B
HLIURE KB R 5 my 557 4 Y H: 6 7= o 5 R R

G OS50 7 B B A6 R 5 I IRDRE 19 5 i, — 47 HRURE 10
PR B AU, A SRR W L K A
fif 7 ) i MR P4 R B D) A 2 em Y LIRS
Je B4~ 500 g BERE LA 75 CHERS 1H B 5 PR HL i &,
AR G R T L AR T R R
WHEIK™E, KT E="T%"&/HEEH.

I TR 2 g /0N DX AL BE T 10 A AT AR ek i L 4
A R 5t i 5 2 i 2 v B BE (i) Kt
o 9 e K 5 BE (it 5 ) L TR AR

M A (em®) =0. 73 X 4 (em ) X B 5 (em )7

PR < A PR S 25 T T KR (98 bk
R T 1) AR )

M TSR R T AL 3 br I RO 5 R 25 b 1
10 em #BA  EARY

B IR TN E < AE B /N X P B B A R 4 A fef
Fedh 85 2 4~5em K, B T 105 CHEAA T RE 0.5 h
A4y, 65 CHET 48 h ZAH &, 45 4L T )7 19 TR B i, 3ot
0.50 mm i o F i F+ 2 FOSS 28 & 4 77 f NIRS DS
2500 3T £1 41 43 B A0 £ A B 17 (ether extract, EE) JHH
JK 43 (erude ash, CA) 4 1 (crude protein, CP)
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YU £F 4 (neutral detergent fiber, NDF) | iR 1 ¥k 1% £F
4k (acid detergent fiber, ADF) & & . # X} 4 A 4 1
(Relative feeding value, REV )i AR UF .

REV(%)=(DMIXDDM)/1. 29

A . DDM (digestible dry matter) & iH fb ¥ T4
i, DDM (% ) =88.9—0. 779X ADF ; DMI (dry mat-
ter intake ) T i R & i, DMI( % )=120/NDF ",
1.5 FHHHFAE

F I Excel # 47 £ 4 % 21, ] IBM SPSS Statis-

BAE— A IKAFRGE R K A O 16 J3E o e 1) 7 et M
ity JRCHEAT 258 20 B, AR 52 P i 8 308 RO 4% 45 AR v
FRACE AL X B

OG0 06 P Ab B R ERL TR R MR
R 07 A XS 5] A B D7 7K 7 i 74> 8 B A IE
] 5 b5, 4% 2~ 30X (k) =X (k) /X, (k) 4T o i 40 Al Ak
B R rh VDR U £ G R I U U T 4k A 48 AR AT O B
W dE bR, #AXX (k) =X, (k) /X, (k) 4T JC i 494k b
B Gl (k) =X, (k) — X (k) |[TT5 R A5 B HE 45 6 A

tics 20. O FEATAH I 7 22 73 B FL I 35 PEAG 46 PR 2 ) B 0 22 W (R) , DT A HH — 2R R e /N s 1 22
R X 3R e 5, DG R A 7 AN R M Fede K /i ZE . RECRBAX Dy
i min () min (6] | X0 (6)— X,(4)| - pmax () max ()| X () X, (4)]
|Xo(/e)*Xz(/e)|+,0max(z)max )| X, (k)= X, (£)]

A min()min( )| X, () — X, (B) | =tz /N2
max (7)max (k) |X,(k) — X, (k) |h Z 9 e K 2 50 57 Bt
B AT pHLO. 5,

ORI r =371 e (8)
BT R HO ST W, (k)= r/r,
IR BE 3 7 = > " W.(k)e (k)

A n S I B AR FR R
AR G I A O 545 1 A% 45 A5 9 S BUOC IR L | 1
i IR FR BORE A AL A 1 A b R R B B A

ST, (LK 022 6 P A
AEAR ML DA ) R
2 BRE5OMH

2.1 ARE@mMAREMEEEEES T
AN TR R 7 BE R B A 7 R R A 25 SR 3 (P

0.05) o F T HR 4 MO B bk o W 35 T O
(P<<0.05) , 4% %y 346 cm F1 352.4 cm, fif & #
(328.4 cm) K Z , Ip PFEL (177 em) Bk &5 B A% ; B KE 669
F Sk 18 6 5 2540 | i BRURT - fF LYy B T Al S
Fr (P<<0.05) , 25 #43 %] 24 26. 26 mm ., 25. 32 mm, i
A4y S ok 721 em?. 684.99 cm?, T [t 4 B K
38.877%6.38.34% , ZE M I8 P E R 40, R 5. 67 mm, 4
HORL B F FE A%, (N 19,58 %, S B = B B
4 BOME R 355 T H A Fh (P<<0..05) , 43 il
102 240 kg/hm?, 106 290 kg/hm?, #it &5 ¥ 73 548.8
kg/hm* K 2 , 75} 5 22 796. 8 kg/hm? Fe ik ; & 7= 4
FBHHE 669(25 225. 07 kg/hm®) tk 3 & T8 & 58 5
P B E B RDOR & MO B (P<<0.05) , &1 6 5
(23 692. 55 kg/hm®) i 2 5 T &t & 3e R PH AL 8 FH AT
H 4 BO L (P<<0. 05) , 2 1 6 5 5 BHHE 669 FiI A 7L
2SS AR E(P>0.05), 7815 6576. 87 kg/hm” Ak

K2 ARRERGEREF K

Table 2 Production traits of different grasses

i RS /cm 2/ mm -1 AL/ em?

it B = i /(kgehm ) FE =5/ (kgehm *) T/ %

RHE669  255.25+2. 75
65 276.0042. 16°
GE N 328.404+1.32
piS R 177.004£5. 81°
JEARNE  240.5043. 24¢
R 346.0041. 22"
SHORE 352,40+ 1. 20°

26.26+1.08" 721.00+£18.79"
25.32=0.18" 684.99+9. 326"
8.61+0.67° 341.46+17.81°
5.67+0. 27 43.06+£2.93°

8.76+0.30° 135.81+10.72¢
19.394+0.63" 400.25+14.86"
19.76+0.80" 393.96+25.34"

64896. 00+ 2831. 24°
61651. 20+ 2661. 09
73548. 80+ 332. 80
22796. 80+440. 253°
55078.40+1012. 17
102240. 00£2672. 52°
106290. 00 3291. 94*

25225.07+1100.50"  38.87+0. 15
23692.55+1022. 66  38.43+0. 14°
17269. 26+78. 14° 23.48+0. 19"
6576.87+127.01" 28.8540. 40"
14050.494258.20°  25.51=+0. 88"
21777.124569. 24"  21.30=£0. 23"
20811. 58+ 644. 56° 19.58+0. 14

T« RV BE 5 An AN 6] /NG 5 b 2R 28 5 3% (P<<0..05), T I
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2.2 AESMREANBEETRBRS SN

SR B DM 95. 66 % Ml Ash 8. 23% i , ik
T HA & R (P<20. 05) 5 CP 95 P15 R0 P 55 8 5 0
T H A & Bl (P<<0. 05) s BHHE 669 DM, Ash #1 CP ¥ 5

I & (P<<0.05) ; B} ¥t 669 NDF 38.69% Hl ADF
23.06% # 0 AL, 5 H Al & R 2 R B E (P<
0.05);RFV BLHE 669 170. 88 % e , i 35 v T Hift &
Flr (P<<0.05) , &t 1 6 5 147.97% WK =, & FF &

6 251 6 5 EE fn fh 3.1900 SH A6 S ab My 2257 133. 7200 (i85 3(K 3) .
R3 AEAREHMUENEFES
Table 3 Nutrient content of different grasses %
il i DM Ash CP EE NDF ADF RFV
FBLHE 669 91.88+0.10" 0.81+0.14° 6.63+0.11° 1.38+0.02"  38.69+0.57 23.0640.32"  170.8843.07"
6 91.96+0.14"  1.504+0.29° 7.30+0.28° 3.19+0.83  42.82+0.56° 26.80+0.25  147.97+2.06"
EA 94.4240.04"  7.4240.44" 6.91+0.14"™ 1.1940.04"  75.06+0.50 48.8840. 37" 63.00£0. 66°
P AR 94.38+0.04" 5.7140.36° 9.214+0.67° 1.19£0.07"  66.70+0.48° 42.58+0. 36 77.75+0.93"
JBE A I 92.974+0.17°  2.41+0.12"  8.904+0.15 1.08+0.12"  47.44+1.13" 27.3040.64°  133.72%4.27°
B 94.29+0.07" 8.23+0.21° 7.68+0.29" 1.14+0.03"  78.6440.70° 50.1341.03" 59.0441. 36°
SHORE 95.66+0.09°  6.944+0.11"  7.8240.21" 1.0740.03"  79.85+0. 69" 49.9240. 59 58.31£0.96°
2.3 AEMMRARMER B XEKEDH AR 408 45 AN G I JBE RN AN G 1Bk JBE 2y 2 B G B
AR A AR B0 2 (0, AU IR R BOA ST | S i o 106 B 0 0 A S 7 6 447 i 4 L 2 W 4 i 2

fEH I R B e (e 4) , AT ARA B R 1Y Bk R ¥
FBl A 0. 333~1. 000, #3 4k A3 5 2 X355 25 S nl 0, 4%
TR AR T 5 ACEE KN IR R ZE 0L > HL R 5 > AH X 4

b B RS AR S i VR AR S AR 1 22 53 0 TR IS 7 4
AR BHICH Fresa Her AR AL S B 7
LR M (EHE R BN B 669> 2% 18 6 5 > F

Pl > PE R R A e =R MEVE R P 4 > T R = B A MO R S B S F R S P (K 5) .
TiK > R > H .
x4 TRARAEHMBEEZFEREHXERY
Table 4 Correlation coefficients between different grasses indexes
s PR M L CP EE RFV i NDF ADF
BHHE 669 0. 587 1.000 1.000 0.583 0.409 1.000 1. 000 1.000 1.000
Ll 6 5 0. 644 0.916 0. 866 0.654 1.000 0.745 0. 866 0.803 0.737
SN 0.852 0.368 0.554 0.611 0.385 0.383 0.554 0.447 0.426
I 0.441 0.333 0. 347 1.000 0.385 0.418 0. 347 0.483 0.461
JEA 0.552 0.370 0.469 0.921 0.372 0.643 0.469 0. 680 0.716
ERR 0.956 0. 600 0.741 0.702 0.379 0.375 0.741 0.436 0.421
4 MO T 1.000 0.613 0.691 0.722 0.371 0.373 0.691 0.432 0.422
AL 0.109 0.115 0.110 0.106 0.114 0.113 0.110 0.111 0.111
2.4 [ aM R AR B AE L5 TN K, BHE 669 (16 150. 26 JT/hm?*) i TR 28 3% 280 2 4l A1

T [A] — K HE 25 AF T, 15T e R 5 OR300 o
PG BABTEY 49, 504, HoAly 5 R AR T A A HEAS E
BBARY 406 (R 6) o A [l Bl i) MR 28 57 A 43 2R
5 52 5t DA [R] il Bl 9 b R 28 5 20 i 22 0l

{8 e R, B 0. 71 e, J7 K77 R 8. 08 L d iy, 4%
14 6 %5 (14 203. 38 yo/hm*) Fl #if & % (10 377.10 J©/
hm®) Y2, oAby it B 40 00 349 O L, AS S8 & A R Tt
e 5 X R K M Rl (7).
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R5 ARAXRAMHUESEEHF
Table 5 Comprehensive ranking of forages of different
grasses
i ERCEELE EAUFNL INBCEEE BT 7
Bl HE 669 0.842 1 0.843 1
L6 5 0.803 2 0.805 2
EJEWN 0.509 6 0. 506 6
PSR 0.468 7 0. 465 7
JEE AR Il 0.577 5 0.574 5
SN 0.595 3 0.592 3
G MU 0.591 4 0.588 4
3 itie

3.1 N[ R A R B Y A 7 RE R

LR R P O A 7 R R 28 T 1 fE 11
A6 & Y T AE 28 A

=6

T AR T AR Y T B AR 2 IR B R R A
R, B R AR P P X 5 R
FLDN L R RORLER (& R . AS B O I B e
77 O 102 000 kg/hm?, 5 5K 4k 1 47 AE 5 R A
ANEAR FCE 37 0 T LA oY 2R I A e v e B
BRI AR 1 AR 5 R AR 0 R 9 R 15 A A A 5 v 4
SRIIAIT . T8 R BOCR — EEER, S
M BT A DG, T L A R R,
TR A 7 AR 0 B S T GRS R A R
AW FE T RIEE 669 5 Sk 18 6 5 i Bl R T ff L 33k 38 %6
PA L, B 5 25 t/hm?, WA Rl T K 2 B i
A H ERDRNR oK o e 3R B B A A (A
BE 1, B A 5 3 Wi K 5 B A 7 A M R A
Yy (AT 4R T HRE K R B A AR ST

Table 6 Planting costs for different varieties

JG+hm *.J5+hm *

SR BT B e Tc/ MR AR fg ; R @Zﬁf; WINET B
BLHE 669 7500 600 600 877.5  9402.54 1842. 3 450 525 990 22787.34  3120.75
L1 65 7500 600 600 877.5  9402.54 1842.3 450 525 990 22787.34  3120.75

PR 7 500 600 600 270 9402.54  1842.3 450 525 990 22179.84  3120.75
J3E A Ui 7 500 600 600 450 9402.54 1842.3 450 525 990 22359.84 3120.75
EJEUN 7500 600 600 810 9402.54 1842.3 450 525 990 22719.84  3120.75
5 7500 600 600 24 000  9402.54 1842.3 2 550 525 1440 48459.84  3120.75
SR T 7 500 600 600 24000 9402.54  1842.3 2 550 525 1440 48459.84  3120.75
x7 AEEMEOTMERFUE
Table 7 Economic benefits of planting different varieties
. fief e Ayt / TR R/ A/ PR/ R/ v IR — Ji K/
(kgehm *?) (kgehm *) (Ji*kg ') (JE-hm ?*)  (JG-hm %) (JG-hm ?) (kgem *)
BHHE 669 64 896. 00 25225.07 0. 60 38 937.60 22787.3 16 150. 26 0.71 8.08
#1h 65 61 651. 20 23 692.55 0. 60 36 990.72 22787.3 14203. 38 0.62 7.59
iR 22796.80 17 269. 26 0.40 9118.72 22179.8 — 13061.1 — 0.59 5.53
JBE A Vi 55078. 35 6 576.87 0.40 22 031. 34 22 359.8 — 328.5 — 0.01 2.11
GE A 73 548.75 14 050. 49 0. 50 33 096. 94 22719.8 10 377.10 0.46 4.50
R 102 240. 00 21777.12 0.20 20 448.00 48 459. 8 — 28011.8 — 0.58 6.98
G O HE 106 290. 00 20 811. 58 0.20 21 258.00 48 459.8 — 27201.8 — 0.56 6.67

TE 0 2 0 2022 4F T R Eh W LT S i o v e (i = B R i DL Al R = 7 — R 7 L =2, T K
= /R E
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o e fi B A B B 3, A TRl — K B A A i v SR
B R R L E K BEHE 669 FI 4% T 6 5 R4y )
11.76% M 16.17% .
3.2 AERMARARKEE RS H N

A ek 0 A 45 ) A A L SR MM (A
CP .NDF \ADF .EE il REV % #§ J& & B 4055 8 5%
JoT AR AR CP o IR DT A i R SR (E
(1 E A8 AR, NDF Fl ADF 2 3T 4 4 25 0 % £ % )
FITH Ak % 1 [ PR 6 AR . NDF 97 B, o 52 5 i
H4f s ADF #5531 1k % 52 fud OC , ADF & s B8 i,
K& WAL BB AW 5E thRHE 669 14t 18 6 5
) EE 4 #% & . NDF #1 ADF ¥ & ik , 2 RFV 23 51
170.88.147. 97, 4 WM 7 5 FL 1 5 REV #{% T 60,
R (& 5 PR B e, T RE I O L AE 8 2 H icE,
B ] e B o AN TR] R AR 7 R AN — L R T
FlE—EER
3.3 RBXEKELSAITEN

st 7 B LL 58 O 2 AR A5 U0 B e o A A
IRAR A R R Y O E R R G 4R AR AT
— VAN N HORE R BT R AR AT R A TR
L R R [P RRRIE L i I A 1L 6 N = S S A
R Ao b aie Bl BRI M E" . KE
IR A3 AT S — R 25 A M VT AN O ik RN A TR AR AL
Ja PEAT B T I A A8 bR B AT 25 e i R AR
W ORI R R S BE FR PR R T S AR
A 5 3 20 K (8 5 6 3 oK 7 A TR AR B R 45 48 A
HEAT AR BT, 76 7 BT 520 1 50 X3 B K R R Y
F A FHHE 669 FiLg 1 6 45, 25 it L . CPEE 1
Bphb F 85w KV Gad 5 WS 255 1T o e, BT
4 O R L8 A M (B HE T 151 L 8 JH 552 o i i 28
T 4 g A BR8] AN o AR WO 3 R
L, I3 PR B TC I8 R T B R A e 2
RS R di g ISR A 0. 465, 4 568 70,
NI BT AE A Hb DX A ) R
3.4 AESMRARKEMEZFHRNZM

MG 835 7 A, S R AR 669 ST
6 5 FH I 5 5 R A — 5 PR B, $57 LA SR 3, 3
BAEA M XK H e T R . AHESE T T RS 4
M (8 AR AR Ao e X R Ry 2 R B AR AL R T R

N
s

iy DX TE 16 A ROB A, 5 B A A R — YR T
Foft AL BAS , L A0SR O T BR A ) AR A AL B
BAS A BT T T R < ORR ) Al A 8 O RO
PRI, ANl 78 T 5 DOV el B R AR A T o (HL A7 T R
S OTE 3 TP A [ 75 I Ak 4] IR A 2 0 HE ROCR U
HF 5 v 2 T D R ) R R ORI T
U e ok 5 0K R 7 D ) PR g B oK i 5 ok — 2 A AR Ml
DX 6 F 50, 4 2R B ik ple 1 R A ) AL, X T s
FUw R A R — R S

4 28

[ — KB 45 10, FHAE 669 5 4 1 6 5 Fh i T
W I 5 A A e, AR R AR O A A, 20 5 R AL
Fedei, Bt 32 o R AL R RHE 669 (4% 19 6 5 AH
FE Al s b B 3 LA SRR

SE Xk
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Evaluation on the production performance and feed
value of seven grasses in arid areas

LIU Ding-xin"*,PENG Wen-dong”, WU Yu-fang’, FU Bing-zhe',MA Feng-mao’®,
Zhang Xiu-hong”,He yan-ling*
(1. College of Agronomy, Ningzia University, Yinchuan 750021, China ;2. Yanchi County Science and Technology
Service Center, Yanchi 751500, China; 3. Forest Defense Olffice, Forestry and Grassland Center, Haiyuan

Prefecture Natural Resources Bureau , Haiyuan 755200, China ;4. Yanchi County Meteorological
Bureau, Yanchi 751500, China)

Abstract: [ Objective] The planting value of seven grass grasses in the arid areas was investigated to provide
theoretical support for the variety selection of grasses planted in this area. [Method] Seven forage crops including Ke-
hua 669. LLvbo 6, Sweet Sorghum, Sudan grass, Sorghum sudanense, Pennisetum sinese and Jinmu forage were se-
lected as the research objects. Their agronomic traits, hay yield, nutrient content, relative feed value and planting eco-
nomic benefits were compared and analyzed under the same water and fertilizer conditions, and the grey correlation de-
gree analysis was carried out in combination with various indicators. [ Result] The results showed that the hay yields
of Kehua 669 and Lvbo 6 hay were 25 225.07 kg/hm” and 23 692. 55 kg/hm’, respectively. The relative feeding
value was 170. 88 and 147. 97, and the economic benefits were 16 150. 26 yuan and 14 203. 38 yuan, respectively.
The order of grey correlation was Kehua 669> L.vbo 6> Pennisetum sinese > Jinmu Forage > Sorghum suda-
nense > Sweet Sorghum > Sudan Grass. [ Conclusion] Comprehensive analysis shows that maize varieties of Ke-
hua 669 and L.vbo 6 are more suitable for planting in water land in the transition zone of arid and semi— arid areas.

Key words: Arid areas; production performance; nutritive value; economic benefits; relative feeding value; grey
correlation degree
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