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Investigation and Analysis of Chicken

Salmonella in Some Areas of Xining City
GAO Mingyan', GE Shenghu’
(1. Qinghai Vocational College of Agriculture and Animal Husbandry Science and Technology,
Xining 812100, China; 2. Hebei Mingzhu Biotechnology Co, Lid. ,Xingtai 054000, China)
Abstract ; The present study was conducted to investigate the prevalence and drug resistance of Salmonella in

chickens in Xining City. A total of 216 tissue samples of dead chickens were collected from some chicken farms in
Xining City. The infection status of Salmonella and the resistance of some isolated strains to common antibiotics
were investigated through methods such as bacterial isolation, staining microscopy, serotype identification, and
drug sensitivity testing. The results showed that a total of 47 samples were infected with Salmonella, with an aver-
age positive rate of 21. 76%. Four serotypes were identified, they were Salmonella enterica (32 strains), Salmo-
nella enterica (10 strains) , Salmonella paratyphoid A (3 strains) , and Salmonella avidin (2 strains). The results
of the drug sensitivity test showed that Salmonella isolates had low resistance to Cephalosporin, Ceftriaxone, Specti-
nomycin, and Sulfamethoxazole, they had high resistance to antibiotics such as Penicillin, Ampicillin, Streptomy-
cin, Ofloxacin, and Sulfamethoxazole. The research results provide a scientific basis for the development of preven-
tion and control measures for chicken salmonellosis in the area.
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Effects of Diets with Varying Protein Levels on

Meat Quality and Production Performance of Yak
WANG Meisong'** | DONG Tangin*, XIANG Yang'*?, WANG Shuxiang '*,
CHATI Shatuo"*, LI Shengsheng'”, YAN Zhongxin'*"’*
(1. College of Agriculture and Animal Husbandry, Qinghai University, Xining 810016, China;

2. Key Laboratory of Plateau Grazing Livestock Nutrition and Feed Science of Qinghai Province, Xining 810016, China;

3. National Yak Meat Processing Technology Research and Development Center, Xining 810016, China;

4. Chongqing Three Gorges Vocational College, School of Animal Science, Wanzhou 404155, China)

Abstract :In this study, fifteen healthy adult male yaks, aged between 2.5 and 3 years and weighing approxi-
mately 200 +£20 kg, were subjected to diets with varying protein levels to assess their impact on meat quality and
production efficiency. The findings indicated that the group receiving a low protein diet (12% ) exhibited signifi-
cantly enhanced muscle color indices (L", a”, b" ), shear force, carcass weight, and slaughter percentage com-
pared to the groups on medium (14% ) and high protein (16% ) diets (P <0.05). Nonetheless, the meat hard-
ness in the low protein group was somewhat lower than in the other groups (P >0.05). Given the balance between
feed costs and breeding advantages, it is advisable to adopt a diet with 12% protein and a metabolizable energy lev-
el of 10. 6 MJ/kg to optimize meat quality and production performance in yaks.

Key words: Yak; Protein levels; Meat quality; Production performance
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FBSEE /% 0.56 +0.03b 0.5 +£0.03ab 0.47 £0. 06a 0. 01 0.017
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2021—2023 FRIXFHERERIEN S &

REZE WA ATAK
(1. Zx RSy R4 PO, M 4R4= 55430052, L X F 43 AR 55, 500 484= 554300)

W OE AU ITAL S I AT FC TR A I AT 15 100 2 T 0200 T AT B KU BT 3R, Sy A 33803 S A L 1) B
FERETARAKHE . 2021—2023 4FNFAVLIX 82 ZEFEFEFH () RAEF MIEFEA T 239 £33, R PR F-H7L Fi ELISA
AT WA AT LR AT 0, A0 AT AS [ e ) AT 45 PR 3R 0 S A B EC R T A TS O sl . S5 5R RH
3 AN IL 308 A M TE R TSI A BH A4, 7 PR M 2 RS O BH P 285300y 3. 66% F 4. 25% , A ¥ 2B A TR
ARl SRR AIPE S R R 22 R 2 (P >0.05) AR B & R RS R 2 R % (P <0.05),
oA AT 2 P SR e i, AR 2R R, AN 9T 1 UK A A 28T IX 2 A 8 T T AR A T 15 O, & B 76 38 4%
FWRAT AR RN A LR A R PR ES SN HE— 200 e 55 S AR I 1) B s 1 At T Bk 24k 4

FRABIA A EQTRI 5 PR3 XU R 3¢ 5 A& 3L U

hE 425 :5858. 26 X EAARIRED . B TEHE 1003 —7950(2024)06 — 0009 — 04

Surveillance and Analysis of Sheep Brucellosis in
Bijiang District During 2021—2023

YU Haijun', TIAN Xinping', HE Yongjie’

(1. Animal Disease Prevention and Control Center of Bi jiang District, Tongren 554300, China;

2. Animal Husbandry Technology Promotion Station of Bi jiang District, Tongren 554300, China)
Abstract ; This study aimed to preliminarily investigate the prevalence of brucellosis of sheep in Bijiang District
and assess the potential risks affecting its prevalence, providing a basis for the effective formulation and implemen-
tation of control measures. The blood serum samples were collected from 7 239 sheep from 82 farms across the dis-
trict from 2021 to 2023, and the prevalence of brucellosis was detected using the tube agglutination test and ELISA
methods. The impacts of sheep breeds, genders, and ages on the prevalence of brucellosis in sheep were analyzed.
The results showed that 308 out of the 7 239 serum samples tested positive, resulting in a farm positivity rate and
sample positivity rate of 3. 66% and 4. 25% , respectively, both of which showed a decreasing trend over the years.
There was no significant difference in infection rates among the breeds and genders (P >0.035) , where as the infection
rates varied significantly among different age groups (P <0.05). The highest positivity rate was observed in adult sheep,
while the lowest infection rate was found in young sheep. This study has investigated the prevalence of brucellosis in
sheep in Bijiang District, highlighting the potential public health risks in certain farms. The results of this investigation

provide a scientific basis for the further development and implementation of appropriate control measures.

Key words : Brucellosis; Positive rate; Risk factors; Zoonotic diseases
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FLLEATEREN T SRR RSB RIS SRR AR A [R BRI . 2011

W5 B #7:2024 07 - 15
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I B PR IR

AR BN I ST TR P S B A , ek — 20
AT A I, ISR 08 P i SR Y 148 RIS
JRYLRSGE 26.35% (39/148) 1 2022 4F M RIE FITD B
R B A G B (D Al 7 A B PR 3T
PRI, 3205 H S 2 Ml () e B e, O ELX 77
T B g B AR A KU

FVLIXRE T oA W, A B ARUIZR”
ZHR, EULIXEEXA 15 A2 (M) JHiE, /MY
()86 AN, B2 EAFEHRE 2.2 1 L, 2 FR 5L X T B
MU AT IR 2 MR B

1 #R57E

L1 HSRESTE

2021—2023 4F VL ARFE S FF- 2 0
WSS () iE 82 KMy () REF MW
FEAR T 239 4y, SR T KO 2 iR bR 15 BT A SRk 4
Ji V) 2 XLV A Y8 T3 T 5 VT DX S 92 s 30 42
T SEs AR AR AR  7E 37 C &M T IR e,
W B )22 1l 3 I R AT
1.2 i

A PR LT AR 4R A BESE T FH B A b
YHE BE M LY A s o 9 i 355 R 5% 4 P ELISA $it
PRRIATR &30 A E B WA R A RAF
L3 kailiJr ik 5 a5 R e

A SR BRI 7 v 5 45 A e L CEh A & I
PR IZ W AR ) (GB/T 18646 —2018) 1)y 3= B 4K
P, PRLTF-Mr e A iy 1 AE e A 0 LA R IR fe s
87 BRI A 7 vk R 4% SR i, 1 2 TR A i 42 2
KA LI 2 A 5 i RN 2 SR o
1.4 [PHMRES AL E

PR EE Ram A () B & R
S BIT IR HARFLIE ) X 8 S HOR LA AL B, X 57
B DX SR A T B R, SR T R A T8 S VR A I U
JEE I B3 () JFRE I

2 HBREHH

2.1 AXATRERIE,

JRELF ik (Ui e 000 1 52 4 Pk ELISA K3
I8 S350, BRI 2] 308 173 A7 o5 Bt 44 B 44 o 775
i, SR 2Rk 4. 25% (308/7 239) ,82 N EigAh
TR PATE R 3. 66% (3/82) o MAF: ity 6 00 25
EA A2 A2 (B0 HBUBHPERE &, BIAR A B 2
(267 {3 FHYERE i) MNEER (41 Oy FHPERERD) o
LA (BH) 7B 2R WA FH A 5 DA P 377
MEHE LB AR S A 2 5 A 15, 3l
GX 13 A4 () EIE KR 3 X A o B 5 415 it
UG T — @ WG B 2 (B 57 s AL B 42 1
TikSE. AR,

*1 2021—2023 £FEIX S () HEFHERBERENLER
EZ i &6 5
(BOBE R/ BERER /B RERBAMER % Wi P B3/ p iR %
WA S 1 996 267 13.38% 14 2 14.29%
4 1383 41 2.96% 16 1 6.25%
EINEE 669 0 0.0% 8 0 0.0%
HEREES 629 0 0.0% 4 0 0.0%
HE% 625 0 0. 00% 4 0 0.0%
AVAIES 572 0 0.0% 6 0 0.0%
TR 506 0 0.0% 4 0 0.0%
JU R H73E 322 0 0.0% 10 0 0.0%
A 293 0 0.0% 4 0 0.0%
KT RS 84 0 0.0% 4 0 0.0%
IENLEEIREE 70 0 0.0% 3 0 0.0%
i 24k 70 0 0.0% 3 0 0.0%
At iE 20 0 0.0% 2 0 0.0%
A1 7 239 308 4.25% 82 3 3. 66%
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2.2 BARG AL NS

MAE A I E i b7, PRV R 2 T B g,
2021 AR A & HE AR 7. 27% , 2022 AR FHAE & R
4. 06% ,2023 AEFHE 5 LR 0% o M FHES
IR 17,2021 SRR 34 ZIRGEG () R

A1REMES () ,2022 K0 H 28 FK 5756
(FOHA 2 ZRMEE (F) ,2023 K0 20 5%
B (P A B E M () SRR 5 5k
2.94% 7. 14% f1 0, ZEHRILFE 2,

x2 2021—2023 EERTXFHERFARGNLER
i &t R
GRGIAE — ‘ ‘ -~ W
R b/ 4 FHYERESL /RS TS % WY K FAME/ &R AR %

2021 3 041 221 7.27% 34 1 2.94%
2022 2 144 87 4.06% 28 2 7.14%
2023 2 054 0 0. 0% 20 0 0. 0%
A1t 7 239 308 4.25% 82 3 3. 66%

2.3 R[] AR S AT 1 L M

A3 AN I 3 379 4y I RESh T4, i
2B T (] A0 RN st o 55 RS DR 38 X A O
PR BLRIREIR AR EARAY IR i P A Ao P
RIS (P >0.05) A REVERUMEE R R
SR 9.43% (97/1 028) 1 8.97% (211/2 351) /1N 2
ESE SN GRINE SR NS RN SN OR ST E R e )

10. 06% (96/954) 9. 31% (53/569) Fi1 8. 57% ( 159/
1 856) , KA o Hr K B0, AN ] it b 2 B A A o PE
FEFADE(P>0.05) , ANREAFEEY BB G A
PR 22 57 3 (P <0.05) , Ho A S FI Bk E A
wi BH P 2645 0k 17.51% (24/137) F1 11.05%
(198/1 791) , i 75 2 FI T 4F 3 B 22w AT, 5351 R
5.78% (27/468) F16. 00% (59/983) , ZEHR W33,

%3 RS b BEZ
SRS ES KN S/ 0y BHP:AE Sy FEM YRR % P
i 1028 97 9.43
o P > 0.05
e Wt 2351 211 8.97 g
INR S 954 96 10. 06
i i JED 569 53 9.31 P > 0.05
ENIES 1 856 159 8.57
EE 468 27 5.78
EAEf 983 59 6.00
S P <0.05
BB B2 1791 198 11.05 <
B 137 24 17.51
3 e PV BT SR8 452 B, A K 1

1984 48, S M4 8 Uk AR sh i g A 3
PN B R 1T e P T A 0 9 25 6 B A
PRI LCEAT G B o B E Y S BT
RIL,2015—2017 4%, B4 2w M R K Hh 4% 4R 14 B
PERE S (HSE AT B Yy Rl 0. 74% (3474 590) , K
HR A 0. 59% (9/1 520) 0. 72% (11/1 530) FI
0.91% (14/1 540) ;2017 4F, P B VT2 ) % 55 0 44

WBHPEREN 3. 76% (94/2 498 ) , Ho /LGB 50K
T5RE S ik 2 e TR AR, K S 35500 R 5. 81%
(90/1 548) F10.42% (4/950) , L) L iHAas553:0,
PR3 X AR AT WA T BT O, ELAS [ L X
FARIA TIE 22 7R

TG X SRV X R A7 5 W SR ) % B0,
AR BAPEFE 5 A 4. 25% (308/7 239 ), a7t [ 52
FEBYFH AR E (A3 T 0. 5% ) o it %t BT
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I B PR IR

JERAT G R Ao K B, 5 DX PN A g B P Y
EEH R IR BN SE , X A5 R B R
GE R ELER SRS i, a0 2021 AR MR FE S L
IIES 7 I PIGIES AP S/ e el N TPV 2 S /i W
BRI ARG T 5 AR I B IR 2 P AN
WAHE 1 RN 2 AR A R TSI ) 19 0 TR
PPN S AR R R, U A

A T — 28 O3 B AN [ AU TR 3R (A 438 = A 1
) AT R b ) X S A AT AR 0 B4 R I A B
S 2 A R S R U B MRS (3, 33 B 2 S
XN 04 A1 5 R I 2 0 S MR SR A A A R
39k 13.3% (18/135) i1 20. 4% (37/181) 4
A—E XA e SRR RO AR A . BeAh, A
BFTELE R 7S, AN (R AF % B B = A o A i R 22 5
L FerP R S RS A T R P X
R CE R R (AR, AR
AR AT A H R R e, B8 X T ) 4% 1 T
SOTERP S A5 A & R AR Ol [RIE, AN R] dh
Tobt AT G 1 R 2 S 500, i A [ i o = R R A
45 5 X S R A B A R — L

N AREE X A5 & TARSEER, HE 1 ANJ7 i
A Bl P 1 0 - — e o M I HE A o T A E X
Z b UBIRIEY " DU B M I 0 25 1) A T ik
PSRy 8 I N R LR PN 2t b 4 e S 1
FIFME B, 2 (B1) BN RS R HEA A1 BE )
JE B IX AR & IR () X gt i 2
SR A SBT3 A 5 R HR A F)
HoJE AR AL AT B ERRR — S X 5 |, 5
OB | Ff s 2o T 5 | sty 0 4 A 65 K A 00 5
AR B4 S5 =S A I 41 5, 5| A Sl I B — B (8] 1] Jeg
AV IR 55 TP i, ORI B B 4R R 30 d LE, £
DXE LA L P BRI S 6 2 A 7 A1 8 ER T DL A AG
AP J5 R R ) R = 2 AL I DI R AE. & S
(B B D C & DX S B 5 47 ) P o0 T R 57
B () S e (SO e o 7 B A B A L
WERAER 52 o A XU DO 2 o AR T 2 KR, 4% %
(B BB N RE X N IRAE T () M LA
B PR SBER B R it , XA R & AR AT I E AL
ACPR B o R R SR DXCBOT R W 7, K 36
et 5 Y3 BRI HERRUA AL B v AL IR PR RS,
T KA 5 TR R S BT REN Bl s = AL 55311, LA

i Holl 55 B ME AR [R] I BT R B &
e, FE73 I FTEESRE s (6] ALl 351 25 , 58 DX A A
IR RE LR A B SRR E A
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BIERMX TR RMAFERREREX KR

WM, AR, 2 A
(FHASERETRREP AN TS, FiE BT 810016)

i E AR TIIEH 4 200 m FSRIE I GEFFEA JGE LR  Re kR E A R s A 5 A4 SR
FRIRR N 2 A RS 1 39 COKIBIRARJE , 43 B8 T 26 CCHI36.5 CF, EFE 2 h B —HEATRE TI5 RIGI , LIKS 715
FIASACTR BE VR R T B30 S8 80 25 SRR, R W R G 2 408 RS e IR — S AR R e 40 B B T 26 °C 536.5 C
AT ARAERS,2 h K FIR R RARE (P >0.05) 511 4 h J57E 26 C &M P FIHRV W T 36.5 C
1,225 W3 (P <0.05) , 7826 CHAM FIAHNG 5 A S0 AR 15 S B [A] 19 1T I35 80 N 14,6 h NGB FEAR Al
BPREA FAS 15 R AR E 25 IS AR T Sh AR A S T S0 3H 2R B A 4 (P < 0. 01) o £ [8]— B[] Y AS [6] i e
R TG AR AE AR RS  BFAR AR > JGBAELR > Sk KRB 4R > fif it > 18 4R .

KR : AR R E] AR A A RS TGS AR R )

FE S ES:S821.2 X ikERIRAS . B X EHE 1003 —7950(2024)06 — 0013 - 03

Comparative Experiment on Frozen Semen Quality of

Different Breeds of Bulls in High - altitude Areas

CHANG Yongmei, YANG Guimei, WANG Wei
( Qinghai Provincial Livestock and Poultry Genetic Resources Protection
and Utilization Center, Xining 810016, China)
Abstract ; This experiment was conducted in the Guoluo area with an average altitude of 4 200 meters. Five
breeds of male cattle, including wild yak, Datong yak, Chaidamu yellow cattle, Holstein, and Juanshan cattle,
were subjected to frozen semen in thin tubes after thawing in a 39 °C water bath. The semen was then placed at
temperatures of 26 C and 36.5 °C, and sperm viability was measured every 2 hours, the vitality index of sperm
was evaluated based on the degree of change in sperm vitality. The results showed that the frozen sperm of the same
breed of cattle were thawed under the same conditions and stored at 26 °C and 36.5 “C, and there was no signifi-
cant difference in sperm vitality rate within 2 hours (P >0.05). However, after 4 hours, the sperm vitality rate
stored at 26 °C was significantly higher than that stored at 36. 5 C , and the difference was significant (P <0.05).
At 26 °C storage, the sperm viability of 5 breeds of cattle gradually decreased with the prolongation of time. Within
6 hours, the difference in sperm viability between Datong yak and wild yak was slightly lower than that of Chaidamu
cattle, and significantly lower than that of Holstein cattle and Juanshan cattle (P <0.01). The experiment showed
that the changes in sperm viability of different breeds from low to high at the same time were; wild yak > Datong yak
> Chaidamu yellow cattle > Holstein > Juanshan cattle.
Key words: High altitude; Different breeds of bulls; Sperm viability; Survival time

B 20 VRS R S Tl B AR B A N R, SR ANRESL 2B A5 00, e 01l 2 0T Ji R AL T 4%
X HERAE TG 1) S G R R B AR L W AR 7 2 A MO S AR IR 55 5, 2875 1 IS
TENTEREHAME S TAE D, 2% BRI TR IR B J1 28 AR e = A o i m

s H #7:2024 - 05 - 30
PEE BT WA (1973 - ), REEARR MR EBON, LN FRE HRBER KT TAE, E - mail: 626053609@ qq. com
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I B PR IR

ANFIE L A bl 2 b ) 22 52, A6 6 A (5] i Aif
b A SR RORS ik U I B 175 BE ) B A3 I TR A
Xt EE, DA T8 $6 A LR DR AT T RE R e b it ], S N T 4%
FEAR R $R LAl Bdis .

1 #R57FE

L1 i

RIS TE T A SO VA N IS0 ELtk AT, F 3
R4 200 m, AR 2E 016 °C PR 17 C,
L2 &8 bk
L2.1 {5ededs e imBi iy B+ o s e
WKW HERAS GRS G GRS B A
PR AN B Kb A
L2.2 A=A HRE R A4 RIE SRR KGE
FEAR A KA g4 Rl [l % H iR B4R 3 OF
Y4 R 2 800 m) , GE AR SR 5 T b T (P 2k
500 m) |, Bk AT A SRR T 1A T T 5 e
T8 FIA M CPEHE8 R 3 000 m) | fif A AR R S
PO A FIEE A CEIAIER R 2 260 m)
1.3 RKBHEK

13,1 BRSNS WU OR G i AR AR O
1.3.2 il AS[R) SRR 2 AR RS ORI 1 T B A E 30
T B A, 4% 2045 A fi A e st ]
1.4 KBk
1.4.1 B JGEEA Sk AT A A
A4 B G | HEGR A 5 A L FR Y 90 13 R , AN R Y
FEAE M 18 57, FE /KR 39 CF i
1.4.2 = PR ORFFAE 26 °C i T A4 VL B2 O 22
36.5 C IR ilE M aVE A 36.5 °CHITEIRAR M
1.4.3 B[R] AR5 6] A P it i A0S RS A R O
Fi2 1: 150 W0y, 0 BIAE %6 26 °C 5 36.5 C & fF
AR IRAT R
1.4.4 ZFOh2h4h6h.12hfl24 h 4076 B
MUK 1% 7, e SR , B 2078 Bk iz 5))
KR 1k #EAT RO A
L5 Fdmab

KFH WPS k% 2019 47 505 91 28 e it Ak
{1 SPSS 10. 0 FfF X s A 7 B 2 25007
KA Duncan T2 H A, P <0.05 =R EE

1 AEIREMEEEZE T AR RMERBFERRQNLER

i 1] HPREAR (9 k) KOBAEAR(9 k) SEIAARA(9 k) miiiidHA=(9 k) MHIMA-(9 %)

26 C 37.50 £2.50  37.50 £2.48  37.50%2.50  37.50£2.50  37.50 £2.48

o 36.5 C 37.50 £2.50  37.50 £2.47  37.50%2.50  37.50 £2.50  37.50 £2.48

A 26 C 37.50 £2.50  37.14+2.47  36.85%2.17  36.88+2.42  35.67 £2.36

gg 2h 36.5 C 36.88+2.42  36.14+2.47  36.25+2.17  36.25+3.31 36. 67 £2. 36

i i 26 C 36.14+£2.47  36.88+3.48  34.38+3.00° 32.50%2.50" 32.22+2.48"

B 36.5 C 34.29£1.75  33.75+2.17  33.13£2.42" 29.38+3.90" 29.44+1.57"

NG 26 °C 32.13+2.42 32.86+2.47  30.88+6.09° 25.00+3.54™ 23.89+2.08"

i o 36.5 C 30.00 £2.50  29.29+1.75  23.33+£6.24" 22.50+6.61% 21.67 +5.77"

ﬂ% 26 C 25.63+3.00  25.00+2.67 19.38+1.65° 16.88+3.48" 13.89+5.15™
ERL] 12 h

/% 36.5 C 20.00 £2.50  17.86+2.47  15.63+3.00° 7.25+6.14™  6.44+4.83™

26 C 16. 88 +4.28 15.71+1.75  11.88 +4.96"  5.13 £4.08"  4.44+3.69™

b 36.5 C 7.50 £4.33 5.71 £3.19 3.75£3.317  1.25%2.17"  0.56+1.57™

FE: AT B R EFR R 25 A 3 (P >0.05) , « FoREREFH(P<0.05), * « LREFWEHE(P<0.01),

(T#% 41 1)
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FEETEREFIEHAAMREEEITENHAR

AR, L, E M, LR
(FHERXFEFHEREH SR, FiE T 810016)

BN TR R R R A TSR B B A LB 12 B FE VR T R B AT I 5 R
A3 ST I R (L 11 LIS HELET- e o R P 2 4 KLU 53 T3 M 55 FIBA 4 it 17
LRI, SRR TR R FERLEE (1 A BT, 5 9. T2% R N RS FFRUR 1 & BT, 2. 49% ; 907 2 5
SRRFF (LRI & ft 02 75 T30 0 R 5 700 46 6 35 T 1 P U R £ 4 5 iy 44 89% IR T BB R T B
B T P U W P A 0 5 A P 1 ATt i BTG 34 9. 489 5 3 LREFF Ca A BLELTS 09 10.41% , 28454 0F
(AT, TR SRR 95 VT 00 5 ST LU 79000 25 LR 7904 W SR RO 22 R, DA R T
U ELAT i PR, o R A £ P S5

KB AN s REFT 5 4R 55 E RS 4T

HE %S :S816.5 SCERFRIRED ;B SCE S 11003 - 7950(2024)06 — 0015 - 07

Comparative Research on Forage Quality of Main

Agricultural Crops Straws in Qinghai Province
WEI Xijie, PENG Dan, WANG Wei, WANG Tingyan
(College of Animal Husbandry and Veterinary Science, Qinghai University, Xining 810016, China)

Abstract ; For the purpose of selecting superior varieties of major crop straws in Qinghai Province, this paper
presents a comprehensive evaluation of the crude protein, crude fat, crude fibre, neutral and acid detergent fibre,
crude ash, soluble sugar, calcium and phosphorus contents of different varieties of straws by measuring the forage
quality indicators of 12 straw resources and using principal component analysis. The results showed that; potato
straw had the highest crude protein content of 9. 72% , and spring wheat straw had the lowest crude protein content
of 2.49% ; the crude fat content of Qinghai flat — stemmed early morning glory straw was significantly higher than
that of the other straws; the neutral detergent fibre content of Qinghai Chinese fescue straw was 44.89% , which
was lower than that of the other straw samples, and the acidic detergent fibre was the highest; the soluble sugar
content of oat straw was the highest at 9. 48% ; broad bean straw had the highest Ca content of 10. 41%. The com-
prehensive evaluation showed that the nutritional quality of potato straw was the best, followed by Qinghai flat —
stemmed early morning glory, Qinghai cold —land early morning glory and oat straw, and the above straw resources
had certain feeding value and could be developed and utilised as feed resources.

Key words: Agricultural crops; Straw; Feed quality; Principal component analysis

UTARR, T B B R R T 225 RO AR . P, VR PR AT 8 A ) e i ik s ]
A F 5l AR M ROE R IE T A R AR, (AR ORMILN AR BRI, A RTRS AT 15 8t e il r g
PROQHIROLE RS, RGN, 5y REBORE M BB ELRE R B
MR AR B R AL G R RREE L SRR H SRR T B, B RS FE R

1 #5 B #5:2024 - 05 - 05
EE& A - 74 5 RRHE LI 2023 - NK - A3
EE BT BA /A (1985 =) SLE0 VA, EZNFAR S T 5 b B TAE, E - mail: 331789612@ qq. com
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I B PR IR

FH AEAR S Hb A B R R A T R

N T PRAIEHI T B Ol PR B A2, 7 B ARG
FRIVESR AR BT L5 VAN, REAT O E RN EAGE
R R R KT BRI B
JEPPAR AR A 55 B 11 5 R 03 B R AR A
FRTXH YIRS I8 dh B A9 28 b T T o
R 5T AT B nT VA PR A5 7 T, X IR a2
PO BB ST A CHGE R R, SRS AT AT
LRI B, SEIRIZEE PP Al 3 e ) =R
MR =A™ o 1O L SR A 3 ) V)
R, S n] B 4 11 M Sz Wt RS A Y A= 7 PERE
PP 285 R 5 Sy % WURIHE R , w5 28 LR & 1T
{0 o TR A VRN 7 2, AT LA A
I AER AR AR 2 15 AR HE 7 1 TR, 1207 1 E 9 2

SO A R 5 R B RO

ABEFE AT B AR R 12 BhESF AL,
XY HE A PR R AT 4 TRYEVE TR T 4 AT
VTR RS WESE 10 N R AR EEATINE | 12 AR 73
BRI LA TSR G P, AR Axii W
MOV RE AT W SRS 25, D 7 T AR AT IR S R
PEAEIRARE

1 #R5FE

L1 ke

TG AR TR B R R DL 1, 2022 4F 10 H,
HREFTRE BRI RS 505 AU M EA N 1 ke
RN MZ 65 CHETACIS il At Bt 40 H
DR A TRE, TG UL, R i

1 Y |

G5 AR B e kel (/)
A FHUE i 25 FLAOR FAR U R A 1 9/18
B TR o PR FAR UG R A 1 9/26
C FHG e FAR FRURA R P A 1 9/18
D HE AR B TR 9,23
E BESINES AR R TR 9/17
F BNE FAR FFUFE TR 8/23
G KN FAR B BRI 7/20
H g ikt TR AR B 9,07
I e FAR FHURE B B R B 9,07
J w A FRUGE AP EBE 9/26
K T FAR THGA MR B 9/26
L ik R} TR KRB 10/05

L2 H$8bRilE K7k

FEFFFEMZE 65 CHE 24 h kywgad 40 H i, 151F
DA A

T 5 (dry matter, DM) $% GB/T6435—2014
JE AR R 5 D 5 5 ML K 23 ((Ash) SR FH A B v
VO MR 1T (erude protein, CP) SR FH LG &2 A%
W5 HLBG T (ether extract, EE ) R FH 2R 042 Bk
53112 RLZT 2 crude fiber, CF ) 3% FHRR BRI 15 0
iE ) s BRI 44T 4E (acid detergent fiber, ADF) Fl1Hp 4
VRIGEF4E (neutral detergent fiber, NDF') 5% FH yiu 241 4
SIATEEIE Y A5 Ca) AR (P) i 2 43 50142 18 [
b GB/T6436—2002 , GB/ T6437—2002 141 77 B2 5 3 1]
VPR (WSC) SR HTBRR . tdil 2

T TE k2 (digestible dry matter, DDM) ; DDM
=88.9 —0.779 x ADF; + ¥y Jii & & 12 ( digestible dry
matter intake ,DMI) DMI = 120/NDF"®" ; 4 %47 B ¢ {
(relative feed value,RFV) ;:RFV = DMI x DDM/1. 29
L3 Hdagit5 ot

FIH Excel 2010 X 52 55 %5 4ig o5 17 %% 2, i
SPSS 26. 0 F 4% B dhs FE 47 J5 22 43 At AR G 43 B
FA 43047, W R348 HRTE 0. 05 7K T k4722 7 ik
EHEIIHT

2 ERS

2.1 FEFFESRATHT
Hi1 2 W1, 12 RS AT B ) I R o A T
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92.24% ~94.31% Z ], M 0] 22 RN, G E
HEASERE, N9 2% , B %5 T H e M
MEH(P <0.05) . 71 25 PR AR 7 7% it e
BN T 1%, R T H R MR (P <0.05),
BN R 1L AR RS FT A RIS o 7 38
Wb TFRARIKF, o e 2 & i e flk, h 2.23% . &
VAR H T R I R R R A SRS AT A kLK
SR TR E K, B E RN B (P >
0.05) ; M A M & e, 9. 48% , i 3%
T HERREE(P<0.05),

FEREAFE RT3 1 h A 25250 10 TP PR VR VR 2 2
TN 44.89% , W E T HERAF RS &P
<0.05) , MR PE VR £F 4t & 1 Ky 37.04% |, 5 3
THEMMEM S & (P <0.05) ; B2 BRI
PELF 2 B L T H B (P <0.05) , ik

VAR Y AR TE R AR 5 7K 5 7 12 FRAS FRRE S
H AT Ca S ERAK, N 1.72 g/kg, A TFHFT Ca
T, N 10.41% , B E & T HELH (P <
0.05) ; HIFA MUK P & fm, M 1. 82 g/kg,
HSHESIAERMLEREE(P<0.05),

AR Z e R (LR 1K 3), B
BREFFR T B AR 5, Ol 740.96 g/kg,
T H B (P <0.05) , FifmERARKZ, H
RS RE S 4 B AR R AR 679.45 ~
600. 46 g/kgZ 8], (BUF AR FEAT , HERRAF IR )
T B T P AR E R T R B R, N
26.73 g/kg, BERTHESIHHEA(P<0.05), %
PRI, 2 13.78 o/ kg 5 AH X 1A AN (B 7 1T, HR AR 2
SRR, N 124.44% | B EE T HTSREEA
(P<0.05), AR Z , AR,

2 AR FEFFE TR BRI

e TR mEOR mmn ws mwe o G0 WU maw oo v
DM/ % CP/% EE/%  As/%  BEWSC/% (1o o % (geke) (g-ke)

A 92.70 = 6.43 + 7.71 £ 7.31 4.04 = 78.61 = 23.40 = 21.42 + 2.92 + 1.41

0.41bc 0.09¢ 0.03a 0. 12a 0.20b 1. 06ef 1. 12e 0. 70e 0.02h 0.02d

B 93.29 + 7.57 = 6.81 6.11 1.65 79.14 = 35.41 = 33.81 = 2.53 1.82 +

0. 11abe 0.12b 0.06d 0.30b 0.17d 0. 13def 1. 32ab 1.03a 0.02j 0.0la

C 94.31 = 3.46 + 5.49 + 5.51 1.73 = 44. 89 + 37.04 £ 34.28 + 2.70 = 1.62 +

0.29a 0.21g 0.07e 0. l4cde 0. 16d 0. 25j 1. 60a 1.33a 0. 03i 0.01b

D 92.70 = 3.17 + 7.51 5.45 + 1.52 + 82.60 + 33.21 + 30.24 + 5.32 + 0.83 +

0. 83bc 0.03h 0. 10b 0. 1lcde 0.30d 1. 00bc 2. 19bc 0.79¢ 0.05d 0.01h

E 92.24 + 3.75 4.01 = 5.24 + 0.51 = 81.30 = 33.21 = 31.54 8.30 + 0.63 =

1. 10be 0. 11f 0.02h 0. 17de 0. 06e 2. 0lbed 1. 12be 0. 68hc 0.03c 0.01j

P 93.61 = 2.49 + 4.71 5.54 + 2.69 + 77.71 = 32.10 £ 30.33 3.20 + 0.82 +

0.24a 0. 101 0.05¢g 0.22cd 0.18¢ 1. 12fg 1. 09¢ 0.79¢ 0.01f 0.01h

G 93.61 + 3.59 % 7.30 £ 4.61 = 2.36 + 68.40 + 32.50 = 30. 82 + 2.71 = 0.82 +

0. 17abc 0.11g 0. 08¢ 0. 14f 0.21c 2. 151 1.28¢ 0.71c 0. 02i 0.01h

H 93.20 9.72 2.71 = 7.41 1.81 = 72.01 = 19.00 = 16.70 = 9.81 + 1.52

0.27ab 0.11a 0. 03j 0. 12a 0.27d 1.01h 1.01f 0. 63f 0.02b 0.02¢

I 93.60 + 6.37 + 2.23 + 5.71 = 9.48 + 76.01 = 26.90 = 25.73 3.11 1.12 +

0. 50ab 0.11c 0. 05k 0. 18¢ 0. 30a 2.30g 1. 10d 0. 82d 0.01g 0.01f

I 93.21 5.00 £ 5.23 5.20 £ 2.43 83.71+ 28. 11 26.52= 10.41 = 1.23 =

0. 63abc 0.04d 0.11f 0.11e 0.39¢ 1. 00b 1. 19d 0.69d 0.04a 0.0le

K 93.59 + 2.64 4.72 = 4.27 + 2.55 % 87.11 = 33.81 = 32.34 + 1.72 0.72 =

0. 59ab 0. 021 0.09¢g 0. 08h 0.33c¢ 1. 12a 1. 12bc 1. 00b 0. 02k 0.01i

L 92.40 + 4.74 + 3.00 4.60 2.44 + 80.85 + 28.48 + 26.91 + 3.21 1.03 +

1. 03¢ 0. 10e 0. 00i 0.23¢ 0.23c 1. 27cde 1.28d 0.72d 0.0le 0.02¢

L FF B R AR TR R R 22 53 35 (P <0. 05) , AR BEAR IR 8 E T R RN 2 S A 3 (P >0.05) o RPH) AN
R 2L R BOR B O IR MR BOR, C IR AR50 D Oy H RS, E O FSEANINE, B /N, G N A&/ H
B N WOE T NP F CN VSRCE L M WSE -
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30

~ 750 a - a
W 70r 4 295 ]
. 710 b 0
:/D690 ——I— ¢ c c : 207 i ¢ d
2 6701 ElS-ef ef g fg de e L
2 650} de .. d d 4 ﬂll‘é:liﬂ
630l | of r & 10
Sei0] £ K
% a

570 +
H 550 0 A B C

A B C E F H 1 J L
E2 AEBFHTORRAE(DM)
B REBFOFHEELE(DDM) mEE

140

130 f a MUKy WS 22 B AR B IEAH e (P <0.01) , 5
120 H 5 5 B L IE DG (P <0.05) , SR bELF 4 HIZF
= NURSEY e N N N oD,
&i(‘)ﬁ i b Yk [A] 5 0 F AHDC P <0.01) pHLIR T 5 R PR BE %
<ol e [, CF 4 £ ik 5B IEATGHE (P <0.05) , 5 7
B80T g || o de o : PR B G (P <0.05) ; HLAT 4 545 4 B
i ﬂ ﬂ i ﬂ S GG P <0.01) ; sPEVEVR LT 45 58 fit

50 R RFRAIC(P <0.05) s FRVEBEIREF 4 & i S K 53

A B C D E F J K L

3 AEFEFHENERNE(RFY)
2.2 FEFFaRBHEARA AR A

EEGEE R R E TS (P <0.01) s HUK > Sk
PR REIEMR(P <0.01) , SHILF 4 S 2 1 2%
FARIC(P <0.01) o LA F-I5E /Y 10 JHEFRE A

XEA [RIFEFFAE A i 8 b 47 AH O 437, 4 [FIFRBE (ARG , DR PRI A E AR (R B S, AN e H%
INASHRARZ A G B R B, SRR HEA S VERAER PN ) FEESEm R R (WL 3) o
3 AEEFIEREXESS
55 DM cP EE NDF ADF Ash CF WSC Ca P
DM 1
cP -0.085 1
EE 0.024  —0.243 1
NDF  —0.428% % 0.006  —0.048 1
ADF 0.310 —-0.678 % * 0.358 «  —0.184
Ash -0.023 0.760 % % 0.055  —0.125 -0.597 % % 1
CF 0.270 —0.684 % % 0.324  —0.147 0.991 % % —0.647 % % 1
wSsC 0.219  0.212 -0.344% 0.052  -0.309 0.124  -0.275 1
Ca -0.272 0.337% -0.278  0.186 -0.438% % 0.268 —0.460 % % —0.286 1
P 0.223  0.698% % 0.102 -0.443 % % —-0.199 0.627 % = -0.224  0.039  0.006 1

TE: = = (£ 0. 01 ZUi (BUR) ,AHRMER o« 75 0. 05 G5 (WU ) , MR PR .
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2.3 ERUIIE

2.3.1 PHERHEE SRR R DTEeR Rk
IKRHERAAEAE > 1 (% 0 P A 32 oy o ASHIF 9 4 B
T3INEMRS(WFRAFRS), B EWSFER
CP,55 2 lijr F 2 )& DM, 5 3 sy 22 EE (5%
4) o Hor R 1 Jr 22 5TlR IR, 39.248%
TS 2 B TTERR K 22,357 % , F R4 3 1 TTER R
H14.917% , Bt 7 22 TTERFEIA B 76. 52% , 7] LA fifk
BEREB A B

x4 ERSEE@BEER ENERFHETHERE

.- F > FFAE 1) A
1 2 3 A, A, Ay

X1 -0.271 0.767 -0.319 -0.137 0.513 -0.261
X2 0.886 0.238 0.091 0.447 0.159 0.075
X3 -0.346 0.207 0.623 -0.175 0.169 0.510
X4 0.109 -0.804 -0.036 0.055 -0.538 —0.029
X5 -0.927 0.172 0.160 -0.468 0.115 0.131
X6 0.808 0.326 0.275 0.408 0.218 0.225
X7 -0.929 0.144 0.104 -0.469 0.096 0.085
X8 0.271 0.170 -0.833 0.137 0.139 —-0.682
X9 0.514 -0.408 0.328 0.259 -0.273 0.269
X10 0.471 0.741 0.280 0.238 0.496 0.229

FE: X1y DM, X2 24 CP,X3 J EE, X4 Jy NDF, X5
ADF, X6 Jj Ash,X7 & CF,X8 3 WSC,X9 ¥ Ca,

®S ERMTRRSTHT
By FEE(E AU RBETEOR %

1 3.925 39.248 39.248
2 2.236 22.357 61. 605
3 1.492 14.917 76. 522
4 0. 984 9.836 86. 358
5 0.533 5.327 91. 684
6 0.357 3.568 95.252
7 0.232 2.322 97.575
8 0.165 1. 647 99.221
9 0.076 0. 760 99.981
10 0. 002 0.019 100

2.3.2 ZEATEH

FRE 32 B A S, TR 8] 3 A s 5
He 10 ANE SRR A, A

F, = 0. 137 % X1 +0.447 X2 -0. 175 % X3 +
0. 055 # X4 — 0. 468 * X5 +0. 408 * X6 — 0. 469 * X7
+0. 137 % X8 +0. 259 * X9 +0. 328 * X10

F,=0.513 % X1 +0.159 % X2 +0. 169 * X3 —
0.538 % X4 +0. 115 % X5 +0. 218 * X6 +0. 096 * X7
+0. 139 % X8 —0. 273 % X9 +0. 496 * X10

Fy = -0.261 = X1 +0. 075 * X2 +0. 510 % X3 -
0.029 # X4 +0. 131 * X5 +0.225 % +0.085 % X7 —
0. 682 # X8 +0. 269 * X9 +0. 229 * X10

WA PR 288 i P R DT mR AR AR EUY 3 > FE AL
G353 (B KRR L A BT R 26, 37 AN () ) 5 B F
R EA AR

F 254 = (39.248F, +22.357F, + 14.917F, )/
100

T B B FE R L R 2 A A5 A AR
BAFFREFRZE G, 45 R NEK 6 iR, 851557
B, KRR IOZE G i BB . 12 FhRs A AR 4 25
GO HET AR B > HilEmERAK > F
TR HIRLAOR > e > A > FipP RS > 357 >
HIEANIEE > B/INE > FSRANIEE > & /N4

*6 BHNEFRRESITNER

E R E
GBS Fig {4
F, F, F,
A 0.709 0.388 0.182 0.392 2
B 0. 006 0.757 0. 421 0.235 3
C -0.537 1.238 0.200 0. 096 6
D -0.347 -0.107 0.278 -0.118 8
E -0.320 -0.402 0. 446 -0.149 10
F -0. 460 0.238 -0.013  -0.129 9
G -0.574 0.335 -0.033 -0.155 11
H 1.333 0. 408 0. 487 0. 687 1
I 0.245 0.525 -0.493 0. 140 4
J 0.212 -0.012 0.312 0. 127 5
K -0.775 0. 054 -0.140 -.313 12
L -0.117  -0.079 0. 101 —-.048 7
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I B PR IR

3 i

HIEFEAF RN E R & R L5,
FAT A E TR B R AR 2 DR HT A (A PP A ) 2
TRARSHCT T AR A IR RO T
EIRST RR SR T S L A
BREXNFRIITR, T IHEFE I E IR 5 BUR+ 0
WA KR R 1 T LAY 2
S WAL B R A E R A T AR AR 2 Pk
VRET Y- IR NEVE Uk 21 452 Wi 1] R T AL R R R
FGE LT ML AARE 1 25k, B Y
AR, XS LA B AT
WS R A K E W RS IR A A 2 b, 5 1A
RERSE CTHE 7 AR T LR I Y
AT SR AT AR BT I LR 5 vl R
K2 (2012) A B LR A S B A oA 4k 22
S AT IE RV N o a6 PR AR RO RLE B
R PR UL TR AT G R R U TR AT 4 R S R E 5E
AU X TREAF ISR b A A 1 P R T 4
MRV AT 4E EARAML B Y S5 R AL, AR
FHER RN 3.46% Ca 514 2.70 g/kg, S
{2 2 BT AFAE — 222 53X T RE SR R K
PREEASCR AT IX LU A G . AR IR, 3
HRRANISE AL B ] PR | TP YRR TR T 4E IR
PEVEVRETZE 5 B2 5 MRECSE AW ST 2 A7 A — 2 22
S SOAT B 1R A AR A K A

SEEH IR W A S A L RS AT 09 A2 7 3R
XHEMIRS AT B SR ER ] R 7 Ak AT dh i
r, LA ORI BRER 5 dh B, 0D T B4
J ey Bl R F) 22 S, S0 BR A s 22 8] ) T AR
FE AR LR T AR AT SO A E Y,
LR VTGS LA B B L . R AR A
LR A 5 PRI R A9 38 RN (LA T rh A B
IR MR R LR VEE 10 MORLIEDRL rp 975 57
I AR AFEE SRR AN [R] 19, 158 B B — 45 B AN E HEAf
SERLRHAE TR Az 7 %0 5 s oy
WL LRE P H M IR — A A 4 5 i 2 PR, X
) o ST R R HERR A PEAN o ASIFTERT 12 Fif
AT R I 203 73 M ik 5 DA R AT 09 1) 1 i
LR IR T TYIIR R BB IR T AT ZE | ot
VEPRET Yl TRVEVEURETYE | TR TERE 85 S Ss 10 4>
BIRH T B TR R R T L BRI T AT

Yr 2RI LA bR AT REHE R 10 Jm B, DU 4 B
Xof ] —Fh A P 0 A5 5 AR 45 A b, 25 SR R, 12
FRARVEYI RS FT 25 37 5 AR UCH « AR 3 > 75 1
ZERACR > HIFA L RBOR > Mk > BT > il
B350 > B > HIEREE > B/NE > AR
5> & NE

4 HFig

X BN RS AT AR B T 255
VAl S5, e FE X B B SRS AT A 4] P i i e
U, FLUCR TR I 25 AR T I8 R O e e
55, DL AT SR AAT —E B0t HI U E, 34 TR D i)
BRI R S o
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Key Techniques and Experience of Imitation Wild

XEHHS:1003 -7950(2024)06 - 0022 - 03

Cultivation of Cistanche Deserticola in Qaidam
WANG Jie'”, YANG Shibing’, ZHANG Liandong*, ZHOU Yubi'?**

(1. CAS Key Laboratory of Tibetan Medicine Research and Qinghai Key Laboratory of Qinghai — Tibet Plateau
Biological Resources, Northwest Institute of Plateau Biology, Chinese Academy of Sciences, Xining 810000,
China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Qinghai University Medical
College,, Xining 810000, China; 4. Haixi Wanshengji Biotechnology Co. , Ltd, Delingha 817000, China)

Abstract ; Cistanche deserticola is a kind of perennial parasitic herb, which has multiple value properties such
as medicine, economy and ecology. In order to provide technical support for the industrialization development of

Cistanche deserticola in Qaidam area, the key techniques of imitation wild culture such as host plant afforestation,

artificial inoculation and field management were explained in detail.

Key words: Qaidam area; Cistanche deserticola Ma; Imitation wild culture; Cultivation technique
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Effect of Acidic Protease on the Egg Laying
Performance , Egg Quality, Antioxidant Capacity, and Immune

Function of Laying Hens
WANG Dachun
( Agricultural Comprehensive Service Center, Peoples Government of Jinshi Township,

Xiangtan County, Xiangtan 411228, China)
Abstract: The aim of this experiment is to investigate the effects of acidic protease on the egg laying perform-
ance, egg quality, antioxidant capacity, and immune function of laying hens. A total of 600 Beijing Red laying
hens, aged 900 days and forced to molt for 30 days, were randomly divided into 4 groups, with 6 replicates in each
group and 25 hens in each replicate. The control group was fed with basic feed, while experimental groups I, II,
and III were supplemented with 250 g/t, 500 g/t, and 750 g/t acid protease in the feed, respectively. The pre tri-
al period and the main trial period are 1 week and 6 weeks, respectively. The results showed that compared with
the control group, the egg production rate of experimental group Il significantly increased (P <0.05), while the
feed to egg ratio and egg breakage rate significantly decreased (P <0.05) ; The eggshell thickness, Hartmann u-
nits, and eggshell strength of experimental groups II and III were significantly increased (P <0.05); The serum
levels of IgM, IegG, and GSH Px in three experimental groups of laying hens were significantly increased (P <
0.05). In summary, adding an appropriate amount of acidic protease to the feed can improve the egg laying per-
formance and quality of laying hens, as well as enhance their immune performance and antioxidant capacity. The
recommended dosage is 500 g/t.

Key words: Acidic protease; Layer; Egg laying performance; Egg quality; Immune performance
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B OE N T RUE RO AU RO R R R AR R BORCR IR T 2019 4E 5 H—2020 4F 6 H H T4 5K
T H M DX AR S I H RO I H VAR TR BRI R O B A I8 AL B R AR
A B S TR, SR AT 4 A4S KR I H REHY 15 MRETT-F399% T BER ZE(E R 15. 52% , B — B B )
TR VR 22 R TR IR B A R Rl . BB ARAT S AOCH AR U A 20K 0 1 AR IS AN UL AR 7
RIRIRF A AT TR R, AR I AL T LUy R i A 254 B3 PHRCRE P b 1 i —Fhop B BoR T-Be o
KR O PP T s TR s VR T 2
HESHES:S2527. 1 SCHEkARIRES B
Experimental Verification Report on UAV Seeding of Forage Seeds
DAT Derong
( Grassland Workstation in Ganzhou District, Zhangye City, Zhangye 734000, China)

Abstract : In order to verify the effect of using seeding UAVs to spread forage grass seeds for improving natural

X E S 1003 -7950(2024)06 - 0029 — 04

grasslands, we collected the on — site measured data of using UAVs to spread forage grass seeds in the vegetation
restoration projects, grass and livestock husbandry projects, desertified grassland treatment projects and grazing
withdrawal and grassland restoration projects in Ganzhou District from May 2019 to June 2020. The experimental re-
sults show that the average error value of seed — falling density in 15 quadrats selected in the four aerial seeding pro-
jects is 15.52% , and the error of seed — falling density of single Elymus dahuricus is higher than that of Elymus
dahuricus mixed with other grass species. The overall technical indicators meet the requirements of relevant techni-
cal regulations, which verifies the feasibility and effectiveness of using seeding UAVs to spread forage grass seeds
for improving natural grasslands. Seeding UAVs can be used as a new technical means for spreading forage grass
seeds in the treatment of grassland ecological restoration.

Key words:UAV ; Forage grass seeds; Seeding; Seed — falling density
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e R (TT =T+ kA (R J73%) Vi YibIn
g 58 23 8.52 18. 50 29.6 1.15
EE 74 33 14. 14 20. 46 14.7 1.04
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4 12 7 0.32 0.07 0.25 0.18
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IXHREZ s/ 32 B —E YRR, R, X HGdE 5 2
FRIMS IR AR AR P A, AN TR IR

Sk
CLIWIE, EPe, BRIENT, 2. AR TT X5
EANVEVRRS S BARE R ) . PSR, 2023(12) : 16 - 18.
(2] 4R - U, TR TS - s JRITIH. fR
FRARARASURATEOR [ ] BB R}, 2020(6) : 96 -97.
(312450, EHrE, BEWE, 55 ARRPEETT A0
VA sz [ ]. BUCEHORHL, 2023(6) « 46 -49.
(AT AR, 25955, BESNE, S5, A4 4055 VRS A ROKS
THRECARBALT]. BURCEHRHY , 2023(3) : 75 -77.
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e

AEERGEERFRNS S0

MOE,I B, T3
(TER4RQLRERTHEELDYERAGIEH PO, TE BF 756299)

OB AR B R BRI O 1A P A S A AR S TR A A DL
PEATREIS AT, 1Ak Reia R LA, D DR AT R LR ORI . 7E42 8L 19 4> 2 (B SRAE 1 900 13- LT R A
SRS O BRRE T A TR AP ST RUANIT 58 A Y 5 U RS AN Ao SR ISV Rt R 3 2 0 G
SRR S FPERRAEAR & (D) BRI, ELAS: 1 BE PR AEA ] o DA T AN ], oo PR A28 00 v B TR e B PR
1 R TR L PR A I, SR 28 5 A ek B TS JIB R IGR T 10% , LI TR D6 DR FAE
A AFRF AR . A BRI R SRR X B T & KO TR 510 & (B0 AR i R Ssp gt
LRI , DR IH , A5 80 A Ay , I s ) A5 B G i B e 3009 2 PRV & T K sh e B vh

GBE PRI, PR A 201 DL A3, s Ol Ad e e e St oty e e e (IR S

SRR : AE B DL 5 TR RS 5 A
RE S :S851.34 XRRFRIZAS: C

0 BE

TR AT A I DI T PG B (LR fag AR v
HRT)RTEMREABX MRS E LT TR
a5 A iR XN B P RE , X L IR TR, AR
% R R R, EERETEA
HOREL BT & P, P AR FRFED S 7Y o B e
DUHAE F7 ) M5 SR Pl e 7 35 B Al 72 5
SEBCRAR R 22 B0 19 ke AR, B BUN
WG T — RIS ECR , DLSEELA 28 7=k
(AL Skt fk R S b & e T, X i
FFFRIE I P25 SR O A AP TSR Bh
P o - B RIS ) i B R A B 2 4, R
GBI AR 7l B B 2R 00 A A AN T 2L B
W o R T SR S e 1 AT B, PR
Fsh Pyt se, xh4x L 5 Fh 4= 2 2R pT ik (Pelid)
BEAT T A 55 20, LASE O o4 ot L PR A 7l ) s o
R AR BRI PR

1 #R57FE

L1 #E
159 3ABC PRI ELISA 27 £ ( 221 84
ZERFFSE BT AE 72, 4145 12021050812 — 2021050915 ) ; 4

I %E B H#7:2024 - 05 - 11

XEHS:1003 -7950(2024)06 - 0042 - 03

SRR 9 ELISA BTk 77 & (R i A A
YRR A BRI F A 5 :2021050814 ) 5 2Rk A1
JE S/ R T R ELISA #6357 & ( LV 3 st
MV B A R B AR = i 5 : 2021060719 ) 5 445 etk
BB R EE ELISA HUARIN ELISA 1270 & ( Fifg
VLSO A BRAA | A 7=, 1L 55:2021060813 ) 5 #ii
QPR R LA (B8R R AR R (b a0) A IR
NV ) 5 A TG PR 2T M e R (7 B o A
YRR BRA /A2 4145 :1001212102)
1.2 [fiERESHE

AL 19 45 (81) PKRIK BEPLIE B — R 4F
EIRFERT  RAEA A MLRE L 1 900 4y, Hov A4 A
FRBE 7 26 A, FEHLRAE 4 4 I FE & 867 1y, 4+ SR
F1 58 A BHALR A AR 1033 13 4 E s,
FH— U MR L2516 2501 Tk 3 8 e R 4 4 4 IR
ZRAMAR ) 2/3 Ab, G5 IF L 450 iRt E T E R
FEFE Aty [ 52 50 % # H

PR AR S U, BT IR R Bk 37° HL A
TR IR RS FRAR T RR LV AT Hh AT S I8 AR S FE S
L5 AT 1R = e N 70 W TR =l b £ ARV
PRAF s AT HS LT (AR S BT B0 ML 2 000 1/ min 2
O 5 min JFHCH B I TE AL W L E A bR AR A
SR E T KA TR IR

EZ RN L (1986—) , MiLF5eA: , B BRI, LN E PP BB 5 1M LA, E - mail: 826115289@ qq. com
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1.3 Kk

XF 1900 43 ML T8 6 & 43 i AT AR 11 B A
IRTRA A SR AR 98 A ek B S RATIA R 20
BEPEIR S/ BB PTG , 2F T2 R 48 1 328
S5 75 A BT ELISA ( GB/T 18935 — 2018) J5 s ik
AR 7 A G R SR A 45 G R PR 21 P A
IR (GB/T 18646 — 2018 ) AT , 4= S I A4 il ¢
R A SRR 2Btk ELISA (NXCADC/OR - 048 ) £5;
W5 HEA TR I A% et B2 A R R AR e e B R
AR (NY/T 575 - 2002 ) Froate: I 7wk E 47860, 4
I T T SR FH A8 6 5 1 B TSR RS 0 7 B iR
ELISA (NXCADC/OR - 050 —2016) #4745

2 #R

2.1 IERRER I ZE G4 ir
XJ 1900 {73 TR it SR FH A 11 692 9 25 YR AF BELDBIr
ELISA 7% & ,#% GB/T 18935 — 2018 £l /5 ik E4 7
S G A (3ABC JAEZ5 48 8 AR B 387
13, BAEZR A 20. 4% , Ho i BHE 238 g g 14 02 7 o B, L
PRI & MM TR S, YRR S
Z AR S I S S (W3R 1),
2.2 SRR AR B BRI 25 SR G o A

XF 1900 A3 IfiL 35 A >R FH A S I Al 6 ELISA
A &, #% NXCADC/OR - 048 Fg I Jy ¥ #E 17 K
I G I SRR B 254 By, B A
13.4% , Hohdg (5 BEPE S | 2247 5, HOk
FEES ML S, D & JkE A R R 4= 32 57
MR RGTARBAPE (WL 1) .

®1 19N % ($8) AR (7)) Rl R gt &
L Kol ST SCIFARM R BT LR INES R B RYUE RIS PR
COBC WG RER/% PRYESUGY TRMER/% BREEUOY YRR % PRYESUGY PMER/% BEEECG TR/ %
HiR 100 63 63 20 20 28 28 9 9 2 2
WE 100 1 1 14 14 11 11 9 9 0 0
KA 100 12 12 3 3 2 2 0 0 0 0
ZIF 100 7 7 28 28 4 4 12 12 0 0
HIFE 100 9 9 13 13 1 1 0 0
o 100 4 4 0 0 0 0 0 0
AZH 100 15 15 21 21 0 0 1 1 0 0
g 100 2 2 11 11 2 2 35 35 3 3
100 60 60 38 38 0 0 62 62 0 0
PERE 100 16 16 6 6 4 4 4 4 0 0
g 100 51 51 15 15 33 33 29 29 0 0
FR 100 45 45 1 1 0 0 0 0 0 0
5 100 26 26 12 12 2 2 18 18 0 0
hiE 100 8 8 30 30 0 0 0 0
figi 100 24 24 14 14 9 9 0 0
KrEH 100 13 13 8 8 0 0 1 1 0 0
fik 100 6 6 10 10 2 2 0 0 0 0
FiE 100 7 7 8 8 1 1 18 18 0 0
e 100 18 18 2 2 0 0 0 0 0 0
it 1900 387 20. 4 254 13.4 99 5.2 198 10. 4 5 0.3

2.3 A ALY UAARGIN G5 R G i

%1900 43 Ifi 7 #E At #% GB/T 18646 — 2018 J5
L BEAT A S BRI PR 211 M SR 1 K B i, 3t
Rz AT B 99 13, FHPEAN 5.2% , 47 12
A2 (B B A SRR 1 A o A B B3

1R R R, O TR AT 8 2. T 1%
(B0 B9 2RI A PR (LR 1) .
2.4 fEUE RSB RYUAKL NS REET 0

Xt 1900 {45 1fiL % Bf fh 3% NY/T 575 - 2002 J7 k&

MEA A Ytk B SR ARG I, RGN s 42 e
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BAERYUARIATE 198 4y, FRE ARy 10.4% , Hhg
(F) AR = R & HCR I RIS R,
Y (F) B SRR 2R ) & R £ B4, 47 8
A S IR AR ARSI 1 A S A RPUARATE (AR 1) .
2.5 ERPERE TS BUIARK I ZE SR Ge it o b

XF 1900 {53 I 375 A it >R FH A B 1 75/ K gt
e YA ELISA i34, # NXCADC/OR - 050 -
2016 i Ty AN | FEASI H 75 5 14 R VS B SR P A
54y, BHPEZN 0.3% , Hidg (F) BHE 3R g5 g 19 2
S, R R R 17 A5 (BR) SRR AR R A
D 2 5 7 R W TS PR AR
2.6 RZEH T

NG 5 5 3, o R A 2 s 1 B
PO BE Rt e, 8 2 MR VS SR B SR A I, SR
TRt 98 555 etk B AU RPUR MR KT 10%
(W) . BFEERAEARR S (8 ¥R, Bk
HH BH A R A AR R b XA AN [R] 4 B9 T PN 7 5k L 2%
SR 45 Al b 1A PH P SR AR X 5 s (LI 2)

8 =

R /9%
5 G

; I || I
0
A I . B
& Pk & 5 &
<& %
Bl AEALE RS HBEMER
N 70
¥ 60
£ s
2
P} 40
& 30
&
g 20 | |
;}E 10 A || |.. ||.||| | ...Il |||| |I |1| |||| I.| ||||.
@ "HumEERREES SR MR E R
ERCSETHELIXEXHSIEERTR
BB W A B
B A B % W S RS R
A BT S

2 BLEIMALE RRBEHBER

3 i

AT A A A4 LR ARG DN 55 3 B
T A A R A P O BB AR () A I 2 A B
e, Horb 1 BE SR B 3k 20. 4% , 5 25 VR IR TS

PURPAHEREAL, R 0.3% , B4 2 (1) 35k 4t
PRBEIE . AR HTIAR () BRPESR A3 (F) B2 1)
W E, B AT A WL 25 (6] SRR, A e i
(J50) BRPERS R 2 (B 2350 R 261 SRR o =4
Z(H0) 3% 345 (81) WFRIE I KR s SR R B
b % (550) iy, BB AT VU 3 LM — TG & 52 5 T
MBS, AR ST U BOR e R Qe ik e,
AR 5 | AL R A AR AR N 8 , 57
B MARE A ] REAE BT () BEPER R B A

VI LA S Bl B EE R HTIR (L) BH R4
1o, R BORA S RBRURAE I I AR 42 - 16 58, % oM 4
FAFVER S AT R A A, DR T | U B B )
HRA ShPIACRE UL, A5 MORE DX WAy i R s, 3
BEAL AR sh )l 5 A K R UE WA 4 s 4y, 10 2 1k 1) B
PN H AR T AT 8 AR K, B ORI A A B R
Yy F0A Jey G B, DR UE TR B 55 PR 10 T 0 1, o2 20
1 20% A RFLIE TS 3% ~ 5% BYBEHHIE AT
Rl b P LA HEA T 2, I 4] R4 B, B e 2R A A
BHRPURE ST, BURIC & R sh W e i 4 b S e 4
S5 AR ARG TA) AR 0 1) R 3, O 7 R Ak B A T
Fevtiii B kAR LR SO

Sk

[UT3EMR S, RIMEMS, 2eakar, 25 ANl R A XA
WS AR EE S0 —UTEEHFE RG], R
ALY, 2015, 36(5) ; 748 —754.

[2]55%/NF. FIH B EREE =L IRSATI] . 2
A7 2019(17) : 65 —66.

(3]0, #i SOoNBREEBEREEmMEZE[T].
ASCHBER, 2016, 152(6) ; 39 —48.

[4]mlBer, s, e, & TERA LIRSS
SREGTRRFR [T ], TEARMEME, 2021, 62(4) : 62 -65.

[5]BRBIER, SRR, BomsphT fe oo R 2R 7=k A%
OEPREST]. PEPE4, 2015(14) : 7 -13.

[6] T/ 7, B/NR, Ehelg, 5. 4 OB 2W
BRG], 4 HHE BB, 2021, 37(9) : 34.

(7] 5% 0T, B, 4 D EERRER 5 B fie ) ].
SR, 2021, 23(11) ; 28 —29.

[8]EBfEIA. A4 MEFpem AL BUR SBR[ 1], B
R 2020(24) ; 72 -73.

[9]EB%. 4 SCTRARNG R MiZ W Xgyr [T]. EHCEE
BEE{EE, 2019(1): 57 -57.

[10]BR . Atk E R
B, 2021(8) : 29 -30.

MZRa Bl T]. B
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FabA £, 3

HFERERBIRI R

SRS ENERTE

(L RBP4t & K& Esh, 7k NE 812300;2. FERFFHEEMNFR, HE T 810016)

B AR TR PRI BUIR, AT 1T e E SRR = A RGN R i e bR
A B Rl DI ERIE AL SR TR ] 2 B S R T B, B ST T AR R A R RE A 2 T ks . B
S IR B B B e TR AN FE R AL TR R A B A AR TR A A AR L S
ko PRI T D)3 2o 3t R A A IR B A A S IR G B TR S A B TR 4 A R B A T

Rege K b Rt AR

SEARIA AL I L 5 R L FREEA L 40 2R KR AR

HE %S :S855.9 SCERFRIRAD A

AP REPRIREE MR T Z—, MO AR
DA WIRET AR F i BB SR, 18 S 25 8 A A ™
A EIHIVESR AL T B JEORE, AEA AR, 48 3 1) A2
KR — BRI BN — TR KT
T FEMFIA 2R A R AT fi R M o LA PR, X
TARRE FREHE MO B 2 BA B

1 £kKEE

L1 jgfs

AL A B AR KR BAT e E VR 38t
P F A AR A SR, 38 i R DA A% i Rk, 5
Wi 43~ AR Y A K BERILP 2255 T3 1T . AT
A AR T D 20 190 22 S i R B R A A
ZE5t , XM L RERR AT AR AL T 45 5 A B IR
J1o B, MER AL R g A KPR A Bl R 4R
PET IR A TR A TR B AR YL i R
S5 T ASRBEFR A, B T 4% A R 1
AR . BN R A A L = DA R 4
B BT TF 44 , T PG =2 A9 AR U AR DR A A
R I B T 508 A A T A2 B T bR o PRI, X 44 5
PR ALRFAE R TERABTTE , AT LU AN TR iR A 3A5E
ST R SR FE B BEA B XM A e A ol R 7 5%
FOR  BE R PR BRI R R 4~ it ol AR AL 738

s B #9:2024 - 04 - 03

XEHS 1003 -7950(2024)06 - 0045 - 04

ftt. BEE T YA A L s i, AT
AEAS SR A R APR 2 A MR T 5 BB HILR O F
TR P PRI 20 2 B PR i RS A bR 1 S BOR T Bt AT
REHER AL R o i, e O e AT R A Ktk
B SR M P PR B A B &, l L e 4 =
AR 2 R E R, 3 AR R RE IR TR AR .
S, AL PRI AT LU T80 R 40 3 i 4 AR AR
BEE 20 A P PERE R SR BRI o, AT TR 40 A
IS ERININESE RN e 2 S (A I PUE T R S
R JULPA A AR B | ke = A0 32 1 S5 A v, T LA
A IR e A DR 0 A B AR S B K R 7 Y 1
Fe vl RANMSCRT LA 2 T iR, 3 T L v 4 2 A A
FERAR TR e IR AL ) AT RS A R
1.2 EHH#

B PUR A A KA T SRR, B IR A
R AN A 2 L ) A R B2 PR R R A
FEVERE . B IRAELR A AR AP A O A L B
FHE IR BN OURE $ e 40 o 0 AR KRR B RE L
A B BN B . Y, SR RO 4R
FEREBERRBERRZ—, BN IR N
FILPAL B | B MR A5 L SRR AR B 70, o 408 5 9 A
kT RREE, PHER, BN A LT
B A RB G WAL E A RMGREERE TR, A

EEWA  WERAAAL AT [E Rl AR R FE B (CARS -39 -35)
TEB R AT AL (1988 =), B BRI, FEMFEHHEE T A, Email: 564965655@ qq. com
BEMEE N (1986 ) BYAIE R, EENBER B S YL E R TAE. Email: 1064780694@ qq. com
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%C@%W%@/ S I

o

=+
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oA PR RE 2R PR Rk RS . PRI, A B AR
FI BT A HE A, 8 8 8 0 1) B R OR UL, Gn K
FR A 0T T R A S A R B AR T LA
BN, HRK e iR RSG5 —
FREZIE IR, BRI A 2 S BRI 40 2 1 A HHE
SFER AR ST sEma LR E G R AE R . Rl 2
TELN I ZLI, 45 2E 0T RE (0 75 R K, T 2L
AT L A RE ORI, A9 KRR KL B9, LA
SHFHAGEA R R LT o R, A B 6 s b ARk
AP el ke i B A R AR 25 0L, 6 T 4R R
IR KR RE L A AR . IS, 4i
R YRS R R RS AR AT A
B E Sy, X E R RS RN S 5
AR AN A A RN S e T R4S A B R, X AR RN
AR AR AT EE M, B, 44 2 A Fnger:
2 DX T AR A RS B R O H B, i = jX S
HEREFESFERTREMBEEIE . KL, 766 e
YRRV T B, T B LR 5 5 SR RIS TR R AL
FIELA], B PR AR A RAT A1 I A B 5 S o
1.3 i

R E LA E R AR B AE LM EER
S AR —Fh U B S, FOT R B A BE Y
TN B B T AR KR A R . AR
PRI 2 (AN () 2 5 ) 43 = 1) 5 320 32 R PR 0 R 7 9%
JINE, DTS e F A B B AR T R A i T
e R A LA KR W E BN EZ —. 4
X T A N B T 055, ok v s A R R
X HAE KR A PR R R R . SRR A S T
YR I B PR RIXEAERE AR, S L AR AR K
R 5 AR TR PSR D) 2 184 o 463 2 144 e 0 7 RE AR 3
T, BRI e ), RBUE R EBE AR,
DRI , 25 B4 ) 400 2 AR 2R PR BT TR, 4RI R AR
JERAE X YRR R A K A F A HEER
o R, TR G XU 4R SRR SR T ) — A
LEMAEE ., mREREA S B R s T
TR A5 (e R ) AT, 2 i) LA R 7= 5 1T XL
A 25 T80 A5 Y BRI, R 4 2 1 AT 3
JERERR, BRI, SISO FRIZ KR S, 55N
JEEFIHERA A, T 0 4 S 3 B I B DAY
AREBWEZETFB, HLAh, 355 BSR4 e
SHUMARERER MR, SRR S S S8
RN SE AT, 38 38 S 17 T 9 1 47 11 XL

5 M) HEA R RRMERRE 5 T 45 B 2% 8] A SRy R 37
A LA - 2 [R5 4, B e LT o B R A R AR,
PRI, FE B PR BRI, 7 B8 B - 1A K
SRAMAT g I, & B 2 [ A SR A SR 2 1,y Hofd
PER AR A KRR HIET IS

2 WIRHERE

2.1 B

TEAE PR P8 i VR AN BB HAT I R s Ak
A, DU S ARAR A A R AR — Fh & b7
o TR FLERMARA DT ST T, s AL e el iz B
FHF B0 R 40 1 A R AR R TR AN B o S5 T
BUG T RFW R AR, B i o Fl AR
WIB AR ) K e, 154 00 6 75 200 2 % FE 40U ) 107 e
SRR A S
2.1.1 BAhRCHBI A R (MAS) I i fetn
IO B A AR — R AL SRR B R
PEATHRIC , TRl 5 A AR i R A B B R R R O 1
AR AT LR B AR IR R A 1
R SRS HEE Fh o TEA AR KR B9
MAS FEARAG 2N T )2 M B, B A 22 F
MAS FORBET T A Bl e 1T BA PR AR K
JERIR R LA e f) 2 i (R 70, B SR 4R i 1 A
(9 P R 2 kg o
2.1.2 FENABESE(GCS) I FER A E—
MR 2R DN 2 K0t E 47 B Rh b 6 9 5 3%, Je o o
RAUAEE I PR R UK A7 2o A At , gk O
A KRB AL PIR A AR T B8 X ARk T DL
LA A A S8 A5 B E AN B A T, M AR T
VRSBt R B985 o TEER F2E RVEIRBIBESE T,
GS BRWARH] 77z W o flan, [ Ak~ F
GS BORBET T IRSAHINE A2 3 A, 384 ) i X 4
BE A RAMIRBEAT SR A, e g T HoAy Phage AR
T R A R ALY WAL A 23 PR 4 S PR R AT S5, B
5 TR ERRCR™
2.1.3  FHABHMESEUITIOBEE  BERE L S5
At R E A X A AR S Rl L A e A B 9 AT e o)
B, AR B AL SR (s A A G s L 145
AT g AN TR PR 22 ) 38 2 06 38 g A5 75 5o Xl
TR AT LA B & i S G b S A R 45 2 1 gt A%
IR, B8 A AR RS A KRR BT
KRB S HA TR R — DRI i,
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WFFEN GRS A RMIR AT T AR S L S Rl T,
BT AR AR 22 (8] B A AR SC PR FE S 7,
ST PR T BB IER AR AR R
2.1.4 ENGBEORRINA BN MBEARE—
FFI ] CRISPR/ Cas9 45 T H X H 5 ik DA 3E 47K 1
hHE ATV, AT LA S B DA 4 R v R A AL
TELRFAE R MR BIFFE v, 56 DA 20 B8 B AR 72 743
BT STAER, 5 M CRISPR/ Cas9 A 4
BTN L BRI, T T4 F iR K
R et T RE G D A A Y R A O R R AR
e BT L TR

ALV A 41 o 2R R AR 50 rhole 25 SC S A
A A AR T Bl 7 b DR 2 e % R MAC T A%
SRR R 2 B8 S5 B EOR, O B AR A T RS
HERIRRI TR o BB AR ML | 8L e R X 4
FLE PR M2 T R BT FRE 5 (2
2.2 EREH

ERE PR i B I R AR R, LA R
AR AR, DT e A R SR A = PR RE ™
BTk o AR, 8 SR A BIE 40 S IR P AT %
BT O R AR A ) TR o R TR S, A
BARTE T 40 KSR M T 8k s, W2 7l
FIH B 5K
2.2.1 EmEARMMS EARESFAKE
B AN AT R A B R 5, X LA AR A
LB BATEEAN ] IR, BFFE N G i
TRDRHBC 7 RS IO A B, DR R s 4 S 1
A RIBCR R A i, [E SN BIFTE I, s
g AR RS BT AT LA B e 4 A A
FERME AR B B A S R B
2.2.2 BEITRIANE  RERTR RS AR K
BT A EE SRR A e FAE S e
SEDT AR T EAE . AR, WIS N B i R
TR A TC 2R A R SR 412 s 405 2 0 ol T 2R A SO
FIHRR . G, BT W, 3 VR e | 4 25 el
JUER AT LI 2548 5 40 = ) SR 5 D) RE AR K Dk
BRI R ERBET R T
2.2.3 BEEA4ERNER RS S TR
(8 2 B , o T A M W T iy 1 B R R 2
Wi o UTAFR WIS B Ao 4] B I £ £F 4 1) 5 4 A
HAFR A 4 S R TH AL D BE AN TR M IR . BFE
FRMW] TG R AN IOHLET 28 LT Ak 2% e Ak 25 Al B s ]

DU S O 4 2 A T AL R A K RE S
2.2.4 EFRFTROMBMER IR, RE A
P A Y NN (F % S y=s kI ENEEGES
MR Z RIFE G B IR TR I 22 50 MR 8 55
EHA A TSz — il B R A
W FN A C T I 8 S B, nT LSS IR AR SR
FEFR A RIS W7 F A B, 5 T 0 — TURIF 53 3%
B, A0 e 3 DRG0 R A= K W, T A K R AR SR
V] FR 7 FR ok 25 5, JE A e i 398 5 40 e 15 7 o
FRAEWE ST T XA A K RS v e

BREBAAEA E K MR b B E 2,
IEOETRER LSS TR AN R A 4R HLR
A E FE TR B, A R TR AR K R A
FEPERE A B R, R R R A M A R RN 4 B Ak 2
Bl R A | 76 R4 T 4 2 % 5 v 4 1 g ot
— S AT RELL R R
2.3 R

PSR AE TR A0 3 TR 45 48 S SR PR (3R
JE TR0 A5 PR R A R P A KBRS R
YR ET A B RUVE PR I — R B VL . AR
o, BEE NN A K RS A R G , A
BAE 4 2 7 P8 AT I 5T AN 32 05 3 T s .
2.3.1 REEGSENERE RERGEARK
PP R N A R 22—, X AT I AR R
e & B . UTAER , R 5T N 513 1 1 4 1] 7
P 1) IR R SRe L B 3 7 P e B A 4R v 4 2 X
e T RV TR R B 0 B RE 7o i An, [ A ) — T A
ST, 305 R N4 37 7 110 3 IR oA 3R 15 e T LA
AR A BRI R (IR SO el R
KRR ROk
2.3.2 WMEEHSHEENE BERAEERKRE
B — AT EE N REN N R, SRR S
IO 2 B JR R TR S JR T S ft R ) R, 5 )
AR A FEYERE . ATARER, BF AT N B A8 A I A e 5
PR 00 B A n e 38 XUHEVE S5 e B 4 R A
IS AR FRR DL . 78 SEBR B A2 7= 2 v, & B B
il 77 7 3 VA R o 3 XUHIE TR P DA S S R 4 o
SRR AIIET R 4 i HA: KO e TRl 2
2.3.3 GEFREEAS AR IR A
235 ) A e 2 5 W) 4 2 AE 1 PR B R B 8 B ) A
o ARSI R S BRI v S R
28, R AR R EERR o T ARk AR 9E A B f Ak
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I B PR IR

i 37 5 R R B 22 ) A S oA i v 4 2 19 A R R
SEANETIERE o N, AHSCHIE ST R, 3 B R AR AR R )
PRy ) 1 8 L RIS oz gl 2 1], m DA 5 B A S Y
T RB R KR

2.3.4 EFRGuOHSHESGE  FSRS R RIEE
S5 AT S ey 0 A AR K PR R M 1 R ) SRR
T Rk B B R SR R A R A R, T L
Bl R B A RIS M AR AR, BTN B
M T G SR A AR SRUANFA PR B0t e 12 2 4 = 1)
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TWTF R Sh Wk TAE , Fe b 2 b b & e i o AR 4
ALK SR O , & U ARE) N B3N 4y By 2
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4.3 g fERRE B R KO O

LIHETT B s Bi ek ) ada s, s sr e i
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FREERTBITf , R T B 6 252 KT s AT,

XFREEAE 7 JEET 1A A SEAT R AT B i Mo =
HR VU RI7E vei R 55, e R LG B 25 26 AT I
Yezh e BE R AR BT HCR . PRANIC B 1
P B0 3 R BT RIS B AR IR AR I 0, B g ]
FrFH FM o
4.5 RHEALRRR S IR WA, w i b IR

— B BRENS , 57 RV 3 5 2R XL, >R b
B IH TR R B S, B IR RS R, WER
e St 3 1 G, A E R S BRI BT iR . X
TR AL G R 31X, A BB, AR 1AL R
A7 SR KA AL R K

5 FTHERIERE

A U R T8 M T RE R, 2 R AL g L
S B B FE R KRNI . R ORI & Rt
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JRAS A, MR I d i SR I B 26 — 2 A B )
H O IR R AR S5 5 5, R 25
s ERATHTN, PRI, SR 35004 94 5 s 28 56
ol
5.1 AR AEE R BR R T AR

RHAEAR B ZEXT 2 REOR R 2 L b, B HAEA
NP & 2T ARG 1 R e, i A R AR
WG B B T RS A AR AU T
2R BIG, W RS TE (R R IR 2
F, PEAT 2598 I BAIE 2 4 By A 2 MR
5.2 iHTHRTIR B

FEARIE IR IX. 8—9 A 2 Wi 5 Fn2E B 5e A
KBTI R, TR 2 B IE W AR AT
a2 2 MR E . 8l AT A PR A %, T
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A PO B

e
Ei

M X 5 PSE A iEK A RER A

SHam
(H 8 T o)z m ALy 38 b, 7 d # g 461000)

@ RSN PSE P TEAK YRR P BT U R R
TR B AR R )™ b A DI D3 P SR AR o

KR PSE A 3 K A I A 5 ARG
FESHE S TS251.7 X akFRiRES: C

UTARR B T R BT 2K A B g, S
T i Y B 4 4 TR, (LTS AT — LAk R R A
At AR E T TUAAE S8, 75 8R 8 34 4 45 K 1A i
HEA S o BRI MR X 4 PSE PR FEZK A AR IS AT
FFREAT DA I, X T 245 ) R B 2 A 4 A IE
AT 2B I A T EAE A, Wl Aol ik
R 7 A TR ) AR PR MR

1 PSE B EKAGERRABIEX

1.1 PSE 4

PSE A, XCFR A EH LAY, 1964 4F i 3¢ [ 2 3
Briskey fir 4% . — MRl T & & 1z fi | H 48055 3 72
w52 B AR AN i R 2R R, 28 SRR A
BUOKAERET S O B H R A TR
U, JEHOR RS AR LA ST K, 2 5 B
WL o MHLERDT A, LA = A2 AR A 1) pH
AL K AR A, WU AR E S B0A 35K PR T
A LR 2 R 2 e R R A DR AR B AR B
B, SYIARTE R 2 ), VR U S 25 A7 JC ST I
SPERCFLRR RSB I 5 P A A pH R R n R
pH IEH TR, 1 B B LAY PR o, (HLAN R 8 S22
R 00 ORI, ) 2 A 7 R R LA
PRI it o A R RN, I AR 1 LPAL % pHL, [+]
R AP EE T e, JULEL 8 13 e A A e, LI Jo i 2
B RMK A R ERZE , LT AL = A
1.2 KA

TEAK PR I 25 R T oK o0 1k 2
TAARZS , DLk 4 i A s EE . — R 508 T fi

W #E B #7:2024 - 06 - 26

PSS I 1 IOV S U g o2 R

X EHS 1003 —7950(2024)06 — 0056 — 03

PR K SRR, S5 FE B & R SR 1 h SRR 2
FIVE K A S TE LR 22 0 3R 38 o 1 5 2% 1
K, A F AR S OK FP A —BE BRI, M
IR & ARWTIROK , B 2 R AR A S I AE K T 2 D7
o wREITE A TR S EE & SR i R A 7K
AR, S2m T R AR AR NG T
PR B4 XU, th R KRR AIR T8 37K
1.3 EEA

I R R AT — R A 7 s R R | DR S
BHBEAT BN, & R A 0 2200 22
FUB RN K 7U0E , 5 i 2 eI H & A KA
B, 25 5 5 LA R B R 1 BOSLAT5 A T IE I T 4%
ARGERE 30 FE AT LA A A B PR PP B K K 43, 38
FIIERHB .

2 FEER.BIAVEKARERANRE
b

2.1 1EWA

IEH R A 2 0] B BB B DB, Bl
RIBELL O E IR, OB, IR WS 1, O
TEAN— BN [ 5 2 11 2 12 1 — 2 W A K1 e,
B T 2R B 2 A B S 1) BEL T SRR R
IR, BT R HO B SR S, R ok SR A i, T
RS YRR RS RER R, TP IC R
2.2 HMNLA(PSE H)

FLA R, PR 2E , B A0k, IR
WYL, IR AN [ SR A AR TR] , A2 e B K i
PUEEE H , IR AL T i R BUK B, LA

TEERA LT (1979 — ), KARL, MBI, 59 M S ER B, E - mail; 1327372534@ qq. com



54 £5 6 1
Vol. 54 ,No. 6

Chinese Qinghai Journal of Animal and Veterinary Sciences

TR O BRI 57

12/2024

BERBAS SK, WUBE SN S 1l 37 A=, LA B A 45
a1 21 R ISR I 5 ok ™ I P R TE OB, U)
[OE SRR A T - VN AN R S A S
2.3 KA

PR K B, BT DA il — B A KR,
IR R RN (0, P T Alds s A B K e SR
S SRR, BOGHT R R MR XE LUK
52K R, et H s e TS
2.4 FERA

PR A B S — iR B € oK, Bl TR (6 4%
2T b e A ML R A — B v R, A R
Lo, k2 A5 B2

B3 EkA

B4 ERA

3 WWHE

3.1 pH &

IEFEHEAN pH — B8 6.1 ~6.9,4 1 pH Ky
5.9 ~6.4;PSE PRI & AL WEEE M FE 580 pH TR,
25 5.1 ~5.9 ;KK pH 7 7.5 LU L
3.2 BRI B

PR (1 em x 10 em) i A RFETT A% 1 em
A K P AILIR T SR AR A5 B P9 B, A5 4F 2 min, — i
Ut , TR TR b R PR BT SR 5, K A b IR AR AR K
BN, WARE ER G 8T, by iR, s G A
BT IR R R BB, 2 7K SR A, IR AR AR
WK R, 4 T R 2 R, AR D) S8R o
3.3 KGRI ER
3.3.1 GEKHUREE KRR AR AR 15 ~
20 CHyi KAL) 24 h, i HERT S FRECA AL BT, —
M IEH AR BT AR 0.5% ~ 0.7% , 1 id 7K A
AT B3k 4. 0% ~6.0% KV I,
3.3.2 ZEAWURE R RAECE TR ROK &
1 h, FRIGE B A5 1 E o, TR R R R (A
F=ARNE/EENE), IEHRFEIRNALER, A
R KT 50% , H 2§ 5 0 R %78 s
7K PR R 45 40 20 2R s, 2 PR 2R /N T 50% , B
ARE Y S RuRIALE /NS
3.3.3 Ko A EHETEE LN TR
o HBRIKIIBRIEST6% A RKIBRE<TT% , ¥
WK A3 BR 1 <T78% X A 7K 43 FR 2 /K A3 BR i <77 %
(EZAMECEHE BRI PR E) GB 18394 -2020) ,—
P e D R R S K A

(TF4#% 60 )
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RIEERFZFRARBEG R

S ]

2

2 72N
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AP ERR ZRAT BAET

(1. FHAHEGMNREEFTHREE, FiF K% 810016;
2. FHRFEREERFR, FHEADDERBRLGH SR EGERARARLELELRE, FH BT 810016)

i E 425 :9858. 26 X EkFRIZAD : C

FRBN S HBRAR ZE AT 8 h A e =
O — B, A I AR EPRE R
TP KRR o e ST Ry B = TR B A TR 7 T
1 AR A PREE N ) R S0, X SR AR I BE R A
e R, FE TR R R AR T TR TR o W TR
L HE S I A PFIR G | AR B
R EMIEREAERET . A8 FFERENSR
AR, PTG & il B X
FE, SEHURIEST I T, N & et

1 ##

L1 RhiEl

HiEE R B HEF 5 G VR D I £ B A —
U A 500 H 3 U HEAT T B e e i 2
Bl BRSO BI—A B My KIS HE (# 5N
24370103) , JEzE R MENARIET , B HRAMESE
ARG BEZAET: 6 2, RAE 2 HIE T3 HEyIE:, brid
RS 2 S TSR W
L2 ImRSER

o SEAFHDUER , A, H ok AR, i AR A
SERTHLN =B, AR5 1 ~5 h (NBET,
1.3 #KeAEfe

O R AR AL 2, 0 WU HS 5
FeiL s RS B K, 218 AT IR B AL, JIH R i K
AN 77E L (I A (170N A R = 13 N =
SETAN R, SYRAR , BT R 5 i 18 I L 495 i o o
Mo

ks B HE 2024 04 - 17
E&TH : HEHEMHF B ARMAKERZ(CARS -39 - 16)

XEHS:1003 -7950(2024)06 —0058 — 03

2 KB EISHT

2.1 B BIRAEFMR -5 % LR B OUGE PCR

F 45 412U DNA S0, AT B BLVR 4R O R 5 7
AR TR BRI, [T B XS BB ST , 78 2 53 A PP A
TR PRGN 1) B 7Y Ak PO B BHAE e B, O S TR
FRPECILE 1) .

M N_ Pt 1G 1C 1P 1F 2G 2F 2C 2P

2000 bp

;500012;"’ 694 bp
500 bp 427 bp
250 bp

100 bp

W 1G/IC/IP/F 4351K 1 5260 PR il . REFRMER: & 89 DNA;
2G/2F/2CI2P 435009 2 S MBFRE . Jil . FEAE AR RE & ) DNA,

B 1 BANEHKKRES A MR E R

2.2 PPREBEREFEREI

FE4 L BUHEAT DNA $RI, FIFH 7= SRR 1R 5
R PCRIGI o BEFR B #E 3R .etx B R LI iota #
RV 1 53R/ 2 S2E 00 5B K 5] 325 bp 11
o FER LIS S8S bp R B | SFEM2 5B
D RIS EAR BIE , 5 R BRRIAE (LA 2) .
2.3 16S tRNA ¥ 3890 Fp4h

FEHLAS 4141 DNA | HE4T 168 rRNA #1407, 78
2 52 RD O A T A R R FE L SR
TE ORI B A B, DI AE R LA 3

EE® T A BB (1982 - ) , G BN, TN F I YERBNAEANE)” T/, E - mail: 892547395@ qq. com
BIEEE  DRITF (1967 - )  BF5E 51, BN S W RER HIG R S SE B % 12 WIF 5 . E — mail : maliq67 @ hotmail. com
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a HX BEX SFLE AT P LR T BRI b XS5 % R s R

M 1G 1C 1P IF 2G 2F 2C 2P 1G 1C 1P 1F 2G 2F 2C 2P

2000 bp
1,000 bp
750 bp
500 bp
250 bp
100 bp

325bp

2000 bp
1.000 bp
750 bp
500 bp
250 bp
100 bp

585 bp

M 1G1C1P1F2G2F2C2P 1G1C 1P 1F 2G 2F 2C 2P
aBE BEHE
¥ 1G/1C/IPAF 5}500 1 2L, s R AR An i
i) DNA; 2G/2F/2C/2P 43310 2 S2E R FFRE . JBiE . RSUREAN i e
FE S DNA,

B2 FRERRESHEN

M 1G 1F 1P 1C 2G 2F 2P 2C

2000 bp
1000 bp
750 bp
500 bp

1,500 bp

250 bp
100 bp

: 1G/1C/IP/IF 53510 1 S FAE . il . RE AR A 5
ggm;éx; 2G/2F/2C2P 53 3k 2 S2E M FFNE . Joil . MG e A f e
% DNA,

3 16S rRNA ¥ 1845 R[E
2.4 /NG
ZEA IR ARAER: | 0] 6 A8 Ak Ko S 06 2 e il 45 S 12
W, 1 530 D B> SRR b IR 5 1 = 1 2 1M
9iE 52 5 D R IR TR R L W T UE TR
B E TR

3 g

3.1 ARSLIWATREIR, 1 S5F0 D B IR
TR REMAE ,2 50 D B SRR T g
TR REMAE TR & e - R . PRl , I 7 UAE
R T )P EL AR BB SR Ah H A M X R IR
HPURILAE 4 A2 (B5) o DLKWISE = MR +3 |

PEB AR KRR LA~ & B ARIERAS & (81)
Foifp 2 B R A2 0  N, TER BB K
Az X SR RE T o

3.2 SRR TAEE L, BT RSN G . ANEE
TR TR 3 A 5 L 5 5 1 3 57 B
I 5 DU BBRPE 17 T8 9 4 T R 0 5 7~ B AR 9 i 7
Hh— B BUA 3R B L R R B B IR
TS BIEA TR B, LA AT A0 e A

3.3 TERKAFIWIETT, TN R IR T okiR
Ay 18 ) B TR RS I, 25 5 1 AN ITE 2
R JEA BTN AT HREHEZS Y FE SR R
SRR T R BYIRDRE 5 PSR U], 45 1 7 2 iRDRL
P A, B AR UOK T, Bl St SRAR 1Y
BN RUE R0 H R 3, B TR e
AT R TR A A5 R IR I 2 S0 2 B L IRORL 4 IR
KEFERT LA BT AL 2. PR35 F B R T
Az S ST R I A 2RI R, R 28 R UEA T E R I Ak
L Jnsik 9% 08 At Bl A A 3 5 3l 3 B 3 B 649
B IR BIA 10O BT, UL R 2
FRHR L R RL A2 ), AN B HE IR B R R B IR Y
VR, e 3ok 25 5 (o 24 300 A B i) P i, 3R P
TR R BEZ N, e JEE Ao 0K Ul L 81 7 2 A
M

3.4 XL RN SRR B, N AT R B8 b
AEFE R E B N, LA TS Sl g . X Js
A2 R RS 2% SR T L
] 1:2 000 F FE IR B 3 J5 400 FIHTE . TERA

PRI I A Lk BT B, B7 Lk S AR AR AR
e
SE 3k :

[LIARPHEMN 5 - F651 36 K. EAR TR RATIR 2 IR R
SR R BriETE L) ], hEFEEM, 2021(8): 91 -92.

[2] &% FEE MR EN2RLT]. 58
HHEERE, 2012, 42(5) ; 25.

[3]ZFLVEA TR A83% BB b X 5 3 AR 1Y S5 360 =
BWANAIT ] BEEshY, 2010(9) : 56.

[4]F060, 220, SReade, & RIR B & R AL mE
BBEHRMHE SBE ] T ESI YR, 2005, 25(4):
36 -37.

[5]34H. —EEBEFMENZHEHRSEI]. UEAE
HhELEE , 2015(36) ; 34.
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I R O BRIk A

G

(6148, —REBFMENESH SR FiF
ZMPE SR, 2008, 38(2) ; 28.

[7]Wk&t:. —RMEmEEMAERN RG] KK
Sl 2021(1) ; 146 - 147,

[8TJETE. A IR A HiL DX EAR BRI B 26 S 1 i A 7 1 100 A
Bl BRI ], HiEHRE KA, 2012, 42(4) : 21.

[9]Z=M, kU=, MIETT, & —RFE BRI
SELWH RER S EERSNT]. FiBEREEAE,
2019, 49(6) ; 27 -29.

[10] Bgtoe. FEMEBRBERYSHISEIE[T]. FHRE
FEZuis, 2014, 33(3) . 109 - 110.

[11] Bk Jp, 43 SCH. — i 48 3 20 1R M B s 1Y 12

R, BHEAESGE, 2014, 33(3) : 109.

(2] E& =, B FEWEEiaE &L G iR
ME[T]. PEZBHOL, 2022(23) ; 101 -102.

[13]T¥EMS. —REEBTMENZRIT]. EE3Y,
2021(1): 128.

[14] E W+, W2 E. 53 6E 09 B IE %R F
E[T]. P EZY R E, 2023(8) ; 46.

(15184, WA —& 1L F 7 A 82 WS b
BLT]. ZMEBEE, 2014(5) ; 30.

[16] 8025, F M TR IO TR AT 9 2% | I ARCRE IR B B v
WE[J]. BARE BB, 2020, 61(1): 127.

(LB#F5TR)
3.4 EersMGIE AT ER

TR I 6 AR S [R] 5 AR AS O % 1 A 2
B, A3 ST T IEH A A K TR B SR 1) LA
BP W25 X 45 43 2SRRI A | 3 o AR R e R4 3R
AT T 7K % TR S B R A R R e g 2
A I AT 4T A0 v i B B R 45 A a3t
i VAN NGy A NSRS R Rl N AR ]
A FH T LT AING 385 59 6 1 ) ) 3 B B, %o 1%
T4 NERCRRE S 101 ASFE S EAT T PR JE i 48
FE TR A T AT HERR ST S
3.5 RO HEAEIRER

VR4 g 57 7 DA BIALF PLSR 1A, Jf
TEBH AT X 1 7K R R4 7 HERA ) P A Skl . A
BT RIS TE K A Y Bayes K6 MRS &Y | AT v
KA R K el vk P iR P2 ey T
—/ =2 MLP #2825 RO AR 30 2o 538 G IR UE
AHIZ AR AT DA 35X K T S 1AL

4 NG

UTAFSR , 3 B 7 a4 2K AN BT L 25
b P R AR AR ST 7 7 2 A I O
AT, W SRR | A A IS WA AT T
B R b T 7 i B B Ak B TAR S )R
B W S PR I, AT A At ot B | (P A A T 5

3, FFIAEENAT IE AU S A iz b i B AR R A

S Hk:

[ L]PeAklE, 2541, skilide, 55, #ESEE pH AR 4bxt
W B[ T]. il ElaE, 2013, 30(4) : 114 - 115.

(2] EJ50E, Fa. “HKR” “HRR"“HEZRT L%
FUFNALIE[T]. WIRS & MCEER, 2019, 40(8) : 39 -40.

(3R, IR, X, 46 BTG g
FRIERE K RIRBN A T]. AU 24, 2019, 50(11) ;
367 - 372 +366.

[41frm%s ) R AR, TR, 5. TR IGIE K
(RTINS AR FE [T ], & Tolk B, 2020, 41
(10) . 219 -223.

[51tpers, 2w, BARZE, & TIRRMELLINE
TP H AT ], PIZEARST, 2008(11) : 62 —64.

[611Fet, o5, MO, 4. TR G LIRS 17
ISR K A A R N [T ], B TR, 2021,
42(11) : 226 -232.

(7] EAEE, MR, SEw, 55 BRI 4R
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— BRI R B IEERE AKNIZTT

woOAL R
(1. Fifh RAn B R b RAFofl 3 B, Fif B A= 810800;2. H i R AAHIRL 212, F4 72K 812100)

HE 4y 25 1 S858. 292 X EfFRIRES: C

TR BN % 7 G B2 AR R a4
Fl|l—ge ok — FARI R TERRIR R sti2 . &iflln)
PRHN AR F T TIRAE SN O RRAS 1y B st 8] A At
PR FT e, A i R S A R 5K A5 R UL R R
A, i T e e R T iE AR
SR RAN 07 T AR MK, fida 2 iR SOy B I, B
PRI AT HIR AR AR Sy 39. 8 °C (MR THST)
WP 37 Y/ 43 (3858 ) JDk3 116 W/ 53, R EA N
FRUTAR AR AR

1 FR

1.1 #3

FIES, TR, FART, FARE, Ik Mg, st
B AEE, BRI A, T AR IR T, DTS AR KR
B KA, BARRAL, — R TE, 485 4,70%
TRSRRER RS XY, 203, e Fh it 3 Rl
2% i 8 8% ( OLYMPUS CORPORATION, Philip-
pines) .
1.2 Z4f

3% L EACAFNE K (500 1) IR 5 W, b ZE KA
FEST, 7 2® RS0, S 98Ut , Bl 5 P bR 5 37 4 R
VESTR, EME T 2 (JE AT AR TESHR) | BRH TR ¥ &
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