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Effects of different feeding methods on growth performance and blood
physiological and biochemical indexes of yaks
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Resources Protection and Innovative Utilization key Laboratory of Qinghai Province, Xining 810016, China

Abstract: This experiment studied the effects of different feeding methods in the cold season on the growth and
physiological adaptation of Qinghai Plateau-type yaks. Three hundred and twenty male yaks of 18 months of age with
no significant difference in natural body weight [ (142.4542.65) kg] were selected and divided into two groups.
One group was naturally grazed in the original conditions, and the other group was fattened for six months in full
housing at low altitude. At the end of the experiment, three yaks from each group were randomly chosen and
slaughtered to determine of growth performance, slaughter performance, and blood physiology and biochemistry.
After 6 months in the different feeding regimes during the cold season, the weight, body length and chest

circumference of yaks in the fattening group were higher than those in the grazing group, with high statistical
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significance (P<C0.01). Similarly, the pre-slaughter live weight, meat weight, bone weight, hoof weight, skin
weight, meat: bone ratio, slaughter rate, net meat yield, heart weight, lung weight and skin: body weight of yaks in
the fattening group were all higher than those of the grazing group, with high statistical significance (P<C0.01).
Meanwhile, the head weight, carcass meat yield, liver weight, spleen weight and kidney weight of yaks in the
fattening group were higher than those of the grazing group, but at a lower level of statistical significance (P<C
0.05). The number of red blood cells and haemoglobin concentration of yaks in the fattening group were significantly
higher than those in the grazing group (P<C0.05) ; the mean haemoglobin content of yaks in the grazing group was
significantly higher than that of the fattening group (P<C0.05). Total cholesterol levels were significantly higher in
the fattening group than in the grazing group (P<C0.05) ; calcium and phosphorus content was significantly higher in
the fattening group than in the grazing group (P<C0.05). The economic benefits of the fattening group were higher
than those of the grazing group, with high significance (P<C0.01). In conclusion, cold-season low altitude ex-situ
fattening enhanced growth performance, nutritional metabolism, and optimized serum biochemical indices of yaks,
which increased the economic efficiency of yak farming.
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F1 ERARARKEFRKF (KT ER)

Table 1 Composition and nutrient levels of basal diets (air—dry basis)

JEURF Material L il Proportion ( % ) *# 77 K F- Nutritional levels & 5 Content

T2k Corn 43.71 254 1 BE Combined net energy (MJ-kg ') 4.28
e 4 Bk Concentrate 10.93 HLE M Crude protein (%) 16.63
TSR HF R Rapeseed meal 3.00 HLAR Wi Ether extract (%) 5.49
M1 Soybean meal 3.00 HLET 4k Crude fiber (%) 21.17
A T 5 Oat hay 10.93 P8 1 3% 1 £ 2 Acid detergent fiber (%) 28.61
T P74 Oat silage 27.33 PR I 4T 4E Neutral detergent fiber (%) 46.09
Bk Salt 0.55 5 Calcium (%) 0. 36
/NFRFT NaHCO, 0.55 JEB Total phosphorus (%) 0.16
A1 Total 100. 00

e 46 RE A B kg B R fIE 4R 21 2 A 3000 TU, 2 2E 2 D 800 TU, 4k 2 E 40 1U, 4@ 15 mg, %% 50 mg, 4% 0. 4 mg, % 30 mg, 4f 40 mg, il 0. 3 mg, i 0. 4
mg. HFEMSr N 9IMME . Concentrate feed provided the following per kg of diet vitamin A 3000 IU, vitamin D 800 IU, vitamin E 40 IU, copper 15
mg, iron 50 mg, cobalt 0.4 mg, zinc 30 mg, manganese 40 mg, selenium 0.3 mg, iodine 0.4 mg. All the nutrients were the actual test values. F [F]

The same below.

®2 WEEFRKE

Table 2 Forage grass nutrition level ( %)

=] T4 HEA HHLIR W3 MR I3 AT 4 TR P R A% 2T 4 SRRV RE SRS 5 W

Item Dry matter Crude protein  Ether extract Crude ash Crude fiber Acid detergent fiber Neutral detergent fiber ~ Ca P
H H ] Grass period 73.99 9.96 2.55 15.79 29.75 34.81 46. 35 2.82 0.14
Hi B ] Withered period 88. 84 7.06 1.33 21.77 38.25 53.31 66.47 1.10  0.04

BRI RS2 IME . All the nutrients were the actual test values.

1.4.2 JBESAPERE I FEFEE T 24 h, 2K 2 WG B 52, S MRS 10 7 1 I 5 & =2 ML R, U 5 48 A A 45 5
HIGE N CHE R B E R E R B R R AR R O R M E M E CEE kSR
CINN AR NC I AN NI S = N R SRS S N N A S NS = B v = R/ W (1
J& 53 (00 )= MAACHE /52 /i 5 > 100
HIA R ()0) = A E /S TG E <100
AR AR (6 )= i A/ AR < 100
P L = P/ T

1.4.3 A ERIEbR  RORARJE BUEE L 7 B X 2 AL mUAR S AR WY RE ST B, (8 H R XE-800i ifiL i 43 H X ( H
A A AR F]) DA 22 T 109 A PR A L I 2 48 BR L 45 - 48 M0 %k B (white blood cell count, WBC) £ 41 il %
H (red blood cell count, RBC) . Ifil £L #& 11 ¥ & (hemoglobin concentration, HGB) . *F ¥ 21 4fi ffl {& 1 (mean
corpuscular volume, MCV ) -3 21 411 Jifd 1fi 21 % % i (mean corpuscular hemoglobin, MCH) |~ ¥4 21 4i Jifd 1l 21 2
[ ¥ ¥ (mean corpuscular hemoglobin concentration, MCHC) | [lil./Mi %t H (platelet count, PLT) ZL40 8 (& F1 4 A
9i, B (red cell distribution width, RDW-SD) | £L 4 g 44 £ 73 413 98 2 7% 53 22 %4 (coefficient of variation of red blood cell
volume distribution width, RDW-CV) | Ifil. /N AR FR 43455 56 BF (platelet distribution width, PDW) 27 Ifil. 2]y Bz 44 FX
(mean platelet volume, MPV ) . K IfiL /Mt Ft 3 (large platelet ratio, P-LLCR) | Ifi. /M [ F2 (plateleterit, PCT) | A kL
i jg 45 X} {E (absolute neutrophil count, NEUT#) [ 4if }fg 45 XF {& (lymphocytes absolute count, LYMPH#) | #.4%
41 ffg 45 X (monocyte absolute count, NONO#) | g i 14 %7 20 Jfd 265 X} {E (eosinophil absolute count, EO%) | W & P4
LA i 48 XT{E (basophil absolute count, BASO#) | /¥4 K7 4 il 75 43 bt (percentage of neutrophils, NEUT % ) | . 4%
i JfL A 43 Lk (percentage of monocytes, NONO Y, ) | Fg iR 14 4 241 i & 43 L (percentage of eosinophils, EO %0 ) 1 W i
P07 40 it 43 HE (percentage of basophils, BASO %) .
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1.4.4 B iR bR N SR AR A 0 103 2% F AL mt AR B A W E R T L 4 FH A B BS-420 4 A 3 A A (BRI Sy
Y ESTE RO A R A D), I B F (total protein, TP) | 1 & [ (albumin, ALB) | & 0 [ B (total
cholesterol, TC) . H il =g (triglycerides, TG) . & % & JIf 2 11 (high-density lipoprotein, HDL) ik % & If % 11
(low-density lipoprotein, LDL) .45 (calcium, Ca) fl# (phosphorus, P) & & .
1.4.5 Wit & ARG %F 18 84 1) 7 Uk g B AR AR A R AT 09 180 d Y ml MR, A1 abk 2% e 0 4] 7%
BAS . B ) 37 A A 5 R R AR 3B AR RN AR T R T RO A R SR L A SR O, T A L] 3R
A HAF RN LN T8 X H B S . 3R AT .
SEA = KT A + mRA + B35 sA + H w8 8o
W sk = 4 s <R R
SR g = W as — SRR

1.5 xR

K Excel 2019 B4 X £ 4l 1t
ANOVA), I & Duncan [CE#E17
P<<0.01 KR ZEFWEFH.

2 HBREHSH

2.1 REAFZFXTHFAEKER
WA tR IR R 22 F AR B E (P>0.05), 2453 6 N A B AR E G, B4 44 iR E S8 & AT 14 H 14
T S TR A (P<<0.01,% 3) .

T390 20 A 31, Jie A 808 SR ] SPSS 26. 0 3 4F #E 47 B [K R J5 22 43 #t (one-way
A ZE K. AR LFEE SR fEZE RN . P<<0.05 R REFEHE,

£3 FARARFARTEFNGEEESL
Table 3 Body weight changes of yak under different feeding methods

=] WIE R K FHH K

Ttems Initial body weight (kg) Final body weight (kg) Total weight gain (kg) Average daily gain (g+d ")
L4l Grazing group 142.4342.56 144.0041.00 1.57+2.64 8.70+14. 64
B B4 Fattening group 143.3742.95 215.00+3.00 71.63+2.85 397.96+15.83
PAH P-value 0.70 <0.01 <20.01 <<0.01

R T 1A I 2 2048 4 B 1A R4 0 45 45 0 35 22 % (P>0. 05) , fE A R R 35 05 20 F 20t 6 4 A 19 4 e, 75 A8 41
FEA IR RRHE R B AE FRLRR 3 TR (P<<0. 01,38 4) .
2.2 FARAAKRFXTHFEFERE

FIEAAEA WG E RN E EE B E LE B SR R R TR AL (P<<0. 01, %
5) , B AL 4y B R T 48.6%.86.6% .33.2% .49. 7% .186. 2% .47.6% .25.0% 1 31.8% . B AEAHEL 1k

F4 FARARFEARTEFNGEREL
Table 4 Changes of body size of yak under different feeding methods (cm)

i H 1A Body height A& #H& Body length Ji il Chest circumference & I Pipe circumference

Ttems 18 H ik 24 H it 18 H i 24 H % 18 H i 24 H i 18 H % 24 7%
18 months of 24 months of 18 months of 24 months of 18 months of 24 months of 18 months of 24 months of

age age age age age age age age

A Grazing group  98.0041.89 100.30+1.57 101.60+2.32 105.7040.95 136.33+1.52 142.334+2.08 15.50+0.53 17.20+1.34
H L4 Fattening group  99.20+2.44 108.50+1.78 101.10+1.37 119.2041.03 137.124+1.03 169.67+4.51 15.60+0.84 19.80+1.32
P {8 P-value 0.23 <<0.01 0.56 <20.01 0.56 <<0.01 0.75 <20.01
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AR AR E S TR (P<<0.05) . BAB4L4E 4 /0.0 il 5 AR 7 (R 0% 0 3 8 T a4l (P<
0.01), Bl oy M T 41. 6% .35. 4% M192. 0% ; B AEAL4E 2R A9 T I8 ANE B B 35 & T AU 41 (P<<0. 01) 5 I8
AR AR AL 22 0] 22 57 A8 83 (P=>>0. 05) s BCHCAL i 3k 5 AR R 835 & T3 IR 4L (P<<0. 05) .

x5 ARAFAFANEFBESENF N
Table 5 Effects of different feeding methods on the slaughtering performance of yak

i [ Ttems A Grazing group B L4 Fattening group

AR I # Live weight (kg) 144.7041.06B 215. 00+ 3. 00A
P Meat weight (kg) 67.35%1.23B 125. 70 4. T6A
1 Bone weight (kg) 16.6940. 86B 22.23+0. 65A
3L & Head weight (kg) 8.834-0. 99b 12.5241.48a
1 T Hoof weight (kg) 3.6240. 38B 5.42-40. 29A
B2 & Skin weight (kg) 10. 284-0. 558 29.4242. 25A
A 1 L Meat-bone ratio 3.17+0.098 4.68+0. 20A
J& 5 % Slaughter rate (%) 46.77+0.86B 58.4541.42A
A 2R Pure meat percentage (%) 36.714+0.71B 48.39+0. 15A
fIi {4 7= A % Carcass production ratio (%) 78.4940.95b 82.81+2.06a
> Heart weight (kg) 0.730.08B 1.4540. 18A
JiF & Liver weight (kg) 2.67+0.20b 2.78+0. 10a
it Spleen weight (kg) 0.33+0.03b 0.45+0.05a
Jifi F Lung weight (kg) 2.1240. 16B 2.8740.13A
% H Kinney weight (kg) 0.40240.05b 0.7040.17a
3k 4 1 % Head weight/live weight (%) 6.14240.71a 5.82=+0.61b
B 15 7K T Hoof weight/live weight (%) 2.51£0.26 2.5240.11

4 14 % Skin weight/live weight (%) 7.13+0.36B 13.69+1. 22A

T AT A /NG 0 3208 28 53 35 (P<<0. 05) , AR RS TR 3RoR 22 5 b 3% (P<<0. 01) , B 7 R /R 2R A 3% (P>0.05) . T,
Note: In the same row, different lowercase letters mean significant difference (P<Z0.05) , different capital letters mean extremely significant difference

(P<<0.01), no letter means no significant difference (P>>0. 05). The same below.

2.3 RREAFF X T4F ik %2 A
2.3.1  FEA I A RS AR H L4 RBC M HGB 1 3 & T U4l (P<<0. 05) 5 it 4 41 i) MCH \NEUT#
NONO# BASO# 1 BASO % ¥ i 2 5 T 7 B 41 (P<C0. 05) 5 Ho A 1fiL 38 A= PR A4S b 75 45 41 2 8] 22 5 R & 3% (P>
0.05,%6).
2.3.2  FEA I AE LA bR HALA A TC HDL #1 ALB LA K Ca P & 3 1 & & T 41 (P<<0.05) ; TP,
TG M LDL 1EPI2H 8] 25 5 A 2. % (P=>0. 05,3 7).
2.4 RRARFT X ad RALFZFH GG YR

oA ST AR R I A EAE R 1003k, T /E A B A 2% 5000 CNY - person ', -1 4 3k
419 N 55 55 9% 300 CNY - head 5 55 1 5 JIE 2H 4 4 4 3k 40 1) R AR)RE— 4F 46 2% 3500 JT , W 4A] W 180 d, ) b} Jii A<
91750 CNY +head '; iz il A4 50 CNY -head 5 4§ H4E 4+ i P 4% - 40 CNY -kg ' T TE R IR R 7%
W R RCAS Sy 006, TAE A L A48 4R H 100 3k, H % 2 3000 CNY +person ', &Sk Y N .55 55 2% 4 180 7t .
S TR 4 2 OR R EE S Bk A M S i T4 (P<<0. 01, 3 8) , T b F AE 41 45 3k 4 1Y B S AS Fe i 4 v
1945 56 (B AE 2252k 6 A4~ H A [ ] 57 75 2 A i) Wi S il 75 AC 201 3 20 LU e 4 2 280F1) 9616 78
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F6 ARERFET I HE A ik A 2R 4 AR Y R I
Table 6 Effects of different feeding methods on blood physiological indexes of yaks

i H Ttems A Grazing group B L4 Fattening group
H 4% H WBC (X 10°-L71) 4.7840.46 4.2540.15
IYNH%CH RBC (X101 4.04740.89b 5.48+0.27a
IML£T 8 HE HGB (g- 1Y) 150. 33£13. 20b 162.00£7. 21a
LA AT MCV (L) 49.43+4.09 54.13410. 20
S IMLZLEE % B MCH (Pg) 48.63+13.93a 29.63+2.21b
S350 21 8 U HE MCHC (gL 1) 319.33+13. 80 319. 00 14. 80
M /MRECH PLT (X10°-171) 376.00435.09 343.00+28. 51
2140 M A B A i ) RDW-SD (L) 43.97+3. 04 46.67+1.55
ZLA0 53 A0 96 BE A 5 REUCRDW-CV (%) 13.6340.61 13.50+0. 36
IR B3 A 96 B2 PDW (ML) 15.30+0. 20 15.4340. 32
2 i MR MPVY (L) 11.07+0.90 10.4070. 10
K/ e #E P-LCR (%) 39.63+1.25 38.0342.43
M/MEEFPCT (%) 0.3140.10 0.32+0.03
PRI i 4 X NEUT# (< 10717 0.38+0.04a 0.28+0.03b
AT 26 X LYMPH# (X 10°-1.7 1) 3.71+0.45 3.51+0.21
BN 26 XHE NONO# (X 10°-1.7 1) 0.31+0. 06a 0.224-0.02b
W T R A I 46 ) EO# (< 107-1.71) 0.08+0.03 0.044-0. 03
IR Tl 1 4 L 4 X BASO# (<X 107171 0.31+0.09a 0.2040.01b
PRI 4 ENEUT % (%) 7.90+0.56 6.53+0.85
AR A LT 43 L NONO Y6 (%) 6.37+0.61 5.20+0.62
WE R ML A0 43 LL EO %6 (%) 1.6740.38 1.03+0.55
W B P AL T 43 BASO % (%) 6.60+2.31a 4.70-+0. 36b
3 Tt F7 AEARFARANEFMFELIERNT N

., f‘ X st )4 ;‘;i‘k W Table 7 Effects of different feeding methods on serum
3.1 REARZF X s RA4E K OPE A2 B %5 v

biochemical indices of yak

MR % K TS W A 2 I A R g o prven T
F0, H B B R B B SR KT A G i Ttems Grazing group  Fattening group
TR B R A AR AR 5 1A R 8 3R AKX R 4 BMEMTP (gL 7Y 63.7844.59  70.2544.04
ARG TR, & WA RN ERE&SEA, FIZE 14 ALB (g L") 31.26+2.07b  36.55-2.07a
E—ERE FEHETHEANER AT, 2 T HE4 SR EEETC (mmol-L 1) 1.7540.29b 2.0940. 65a
B, =S R, SES L, B E A il = TG (mmol-1L 1) 0.19+0.01 0.2140.05
AR THE A H B OB SRR . P g A I ENEE A HDL (mmol-L™")  1.33+0. 16b 1.55+0. 24a
Mo R, e iR, B2 Es THANE K &% ¥ 154 1 LDL (mmol-1. ") 0.67+0.05 0.60-+0. 28
PEBE ARE T S B RILA ML K 5 . Dai S0 5 Ca (mmol- L") 1.8440.09b  2.18+0. 12a

P (mmol-L°") 3.28+0.46b 4.52+0. 26a

FEAE W], 30O e ] M AT AR IR A AR R
P BE I GRDRE A 283 o S E S 11 R P AR T A S
b < ) NS T 9 e I B A A P RE AR e, A I T A [ 4 3R 5 U AL AR A R R A A AR RO A
SERERIT A L A SRR, S 1 OIS B R TR AR R MERE . R T FEUBOR RE W R A A R H R E IR
B AR A A RO AR RS AN BT o R O AL, AR AR A — AR L IR 8] R E Ml SR B A EROK AR
KkaRE,
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®8 ARARAXTEFEFUHEIN

Table 8 Analysis of economic benefits of yak in different feeding methods

Wit H Ttems A A4 Fattening group A Grazing group

T35 % Manual labor (CNY -head ") 300. 00 180. 00
¥ Labor supply (CNY -head ) 100. 00 100. 00
#.2% Veterinary medicine (CNY -head ') 200. 00 200. 00

A BUAE B3 Staff housing (CNY +head ') 10. 00 10. 00
Rl B3 5 % B3 Forage house and storage (CNY +head ') 15.00 0.00
Pl 4 H JBUBE 3% Electricity and heating for pens (CNY -head ') 10. 00 0.00

G A A Feed cost (CNY +head ') 1750. 00 0.00
&%y AR Transportation cost (CNY +head ') 50.00 0.00

S AR Total cost (CNY ~head ') 2435.00 490. 00
KRN TE Final body weigh (kg) 215.00+3. 00A 144.004-1. 00B
J& 5 3 Slaughter rate (%) 58.45 46.77
B A A% Price of bone-in meat (CNY +kg™ ') 35.00 35.00

i & Profits (CNY +head ") 4398. 36 2357. 20
2833 45 Benefit (CNY »head ') 1963. 36A 1867. 208

3.2 ARARF XA & RAMF B FRENG Y A

J& S R BB R R B W) 4 U L 1 DU SR I, A B B W A A R B I R AR  SE AR R SR 1 R A
PR L 2 Al dE Sl 7 TR M R A R AR A, LR AS B e sh RV A as . AW S T R R N A 2 H
M rh A ATE v I Y S e T O A AR SR O RS A R B Sh W T R RE A AR DA R AR S 4 S
W RPERE R R AR o A IS b, BN LA AR 0 R A PR A N T T OB R AR L B A I 2E 1 7 PR RE AL T
WAL, F ALY S S R SR R PR L S R T O (P<C0.05) o Bk E E IR R, A iRl
FEA 1 AR B LB 52 288 04 DR i ORI PR R LD AR A AR A B B T 59, 11 %6 .24, 44 % .68.32% 9. 01 % Al
54.11% o #/IMARAE RS R, 4.5 % & BRIk MR B & TR A AR IR s a5 R 5 — 3,
R AEAGE A 0 T 3 3 I T O 4L R 28 T 20 1) B R o G 2 25 S R R S 4 SR S A O 22, R —
i 2 19 Dt P — 7 T T R 2 P PR A S 0 P R A AR I AN [, 53— T s X M 90 A [R) R B, U R R AT R
— B WEGE . WESER I, Sk o5 R L] 5 0 AR A M R 0 R AR TR B S R R AR G L RIS T A A A 1 K
N NG T =i R CE I (E R TR NG i )= 2 S T 1 R G W R Rt T O /e 2o S GRS N A 25 U
P AN () 25 07 S B, BT LA R AR R 1 I AR S AR R A 1 B AR AR SR THEE AR 1 7
3.3 ARASF XA FHRAF ik A RIRATG YR

I B S 5 AL AR, BB 5 % 40 R — R A B 2 2 A B il A B B AR 0 e R BRI A
IR BEARAS 2 W LA A RS A KR & P8 iy RS . E B AR R B, e VAR b DX R A o v
RBC HCT M HGB & & W] 8 = FARM R AL 4= o sk M 5B 98 R W], 8 5% 1 A v T 4R XS 10 RBC \HGB
HCT MCV 5358 T ik o X, 356 1 2 238 5 389 in RBC A HGB Sk $2 7132 i 8 R fiE 0, WU 38 17 85 VAR 4 30
B o A SE A 5 A BT IR 25, S BOX — 45 0 5 DR AT R S I AR R 1 AE Y 7R R R L IR T S ALK AR
1) T R T 38 i 4R AR A 48 — A A ik 3 AR Il 21 2 R ZL 40 i, 3 305 b IR AE AR 9 HGB R RBC 5 F H AR
BOFE AR5 IR sh W WL v AR A i 1) 32 2235 T T 0 /0N W55 O 0 356 . PR S A S AR g h L
T FE A4 FBCRFE 4 1 PLT MPV \P-LCR A PCT JC i 3% 22 5 (P=>0.05) . LA b ial 56 25 R 36 W13 1o 5 & 1) 75 1
A LA TR A 32 SR RE 1 AVBIL AR e BRSBTS Sl W AL AR 038 R AR 52 el R
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3.4 FARART R ERAELF hFALERG Y A

I35 2 AL 48 BR AT DL e 2 40 AL 1 £t B tR 250 R 3 35 7K ST TR) B 7E — 2 7K 7 bRl L sz ke 2 49 %o 1 ) FH A%
RMALURPPIR G . TP 5 ALB 7E— & B2 B L A% S W] R rp 1) 25 118 752 7K S 0 sl 4 0 JHL 19 7 Ak W e 7
TC W) 2 WAL AA B kP A7 R 250 00 J0 18 AR08 A S22 O () A R ) 785 3% 7K P 2 6 It 8 2B Ak FE A e AR s Y
TSRS R B A W T A Bl A A R RN i SR R AR R AR A L G R A4 sh i v AR B BUK T R R R A
WG R WS . AR, SRR 09 TC M HDL 3% & T e e 4 vl Wi o I 4R 5 b &5 1R &
JIE RE B $it 5 46 20 R G RN R 7 RR AR D RE . TG 52w 2 Wy AL 1A e £ 9 it A7 AR 107 09 9 AL W i, i i& i TG R
R 25 s B AILAR B BT R AR A ZE KR B . AR, B IR ALY A4 7E RS BRI R TG 35 45 B 8 & T alcicdt , i
RO JE DL SRR 2R 0B R T BRI AT R, A I RE A% B B4R R ALB VTP .Cafll P 1 & i, A6
SR8 2SI B PR A N T R AT A BRI HT L 2 5 I T M R I 3R S AR AR 0 A i DA Y
ek s EAEE . R, AT DLGE o S i A8 A O SOR BCGE R A TS B AL R AR 1 3 i IR BIMR S A LR AE K R
YRR
3.5 RRART Xad RAKLFZFA AN YR

FRAE A 7R U FR A e U AL AS R R AR B TN R SAR Y BT IR OR 16 k&
2~4 % RIFFE A 12 R B AT RS B AN 55 4% G OO BEF T, 2 30KE L b ) 28 4 2 199 ek 1 538 RS o LU AR 0K
MO B FE AR 85 2. 1596 .7. 09 kg, DF 9838 B3 o+ i 6% B b 42 = 48 40 i 2 U Ak 5, ML AL L 1 AR RO AL 28 R
95. 08 I , H 25 4 % WA 78 XoF i 408 A ) Ak mT A8 o HL 2B K B R e B RS o o SORE B O RS Bt 14 3k iR
FE T 0 4 0 5 JE AR AR AT 90 d (8 B ER JECHRORURM GRDRE T R B0, a6 4 2R I s b 2 Y SR R H B
Lo SRR 53 0 R 9. 2 kg (102, 22 g, F BIXTHE 2 HEAT AN I, AT DAAE ¥ 2 0 25 B8 e G AR R R I R AUR |
X KA iE A (Avena sativa) T RN 24 MRS RS T4 8 50%) FE K (Zea mays) 5 FF RS BHCS T4 &
55 %6 ) A Ab 3 ZH FE A= B IS eSS SR O A A LA, R 2 DR O H RS O 409 o, BA E SR H 1
H R 605 g, HART A ) H 3G 3 gy X HEAT 2 U Ak a5 TH IR & B AR I 4 A e kg 1 TR 1Y SR BE A
73. 3370, b 2 AR 4LR R A SR AL 0 47,18 .56. 0200, FLaA g 4% S 2 W3 ack A0 ] AR IR AE 4 3R B A
BRI S o AR h TR AR R AR T 0 A% T AR R S 2 & I 20 - 34 H O3 G s T
H 5 5b B NE AL L 2 R Sk A= 2 R 96. 16 T, Ul IV 2548 1) B I AT L B8 T4 21 19 95 B8 28 T A 45 o

4 &R

Ve R 4 S 2 ) IS BE T B AR ECHORT LB TR AR B A A PR RE B SR AU, AL LT A A B L A
1 IR BH AL A o
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