HATI
| S (CSCD) 4% 43 T
i [F|CABI Uﬁﬁ*ﬂﬁ 2538 5 1 1)

Pratacultural Science

AR 2k RAE SR E R

AR Mk B Gl hWE R 518

Effects of growth period and variety on whole plant yield and nutritional value of Avena sativa
Naya , TAO Ya, LI Feng, HUA Mei, XU Lijun, LI Wenlong, Wurencao

TELRIIE View online: https:/doi.org/10.11829/j.issn.1001-0629.2023-0067

T ] BERRER At SR

Articles you may be interested in

PRIKGAIA BT A DL 20l X e 7™ BRI SR I 0 28 5 T

Analysis of yield and nutrient composition of oats in the Hulunbuir region based on the concentration of water—retaining agent
treatment

EpRME. 2023, 40(10): 2629  https://doi.org/10.11829/j.issn.1001-0629.2022-0498

FRPEINEAHIE H M DA [RIHEAE Bl AR 7 P RE S AR A [
Comparison of production performance and feeding value of different oat varieties in Yudaokou, Bashang, Chengde

PRl 2022, 39(7): 1412 https://doi.org/10.11829/).issn.1001-0629.2021-0784

25l AL AR AR VIR i R AR

Comparative analysis of the agronomic characters and quality of 25 forage oat varieties

B\ AFE. 2023, 40(7): 1902 https://doi.org/10.11829/.issn.1001-0629.2022-1005

7RISR DA T Sl B A PR RE RIS TR
Comparative study of production performance and nutritional value of Sorghum dochna varieties in rainfed areas in Ningxia, China

EOLRRE. 2022, 39(6): 1235  https:/doi.org/10.11829/j.issn.1001-0629.2021-0497

AN [FIHE A dt R It DR e FE DX A 55 I

Silage potential of different oat cultivars in the alpine pastures of Diqing

ORI, 2022, 39(3): 597 hitps://doi.org/10.11829/j.issn.1001-0629.2021-0544

AT R AT T TSR XA AR P PERE RN E SR N (LR 5 PF O

Comprehensive evaluation of the production performance and nutritional value of 14 silage maize varieties in rainfed areas of Ningxia

EOpRNE. 2022, 39(5): 977  hitps://doi.org/10.11829/j.issn.1001-0629.2021-0424



http://cykx.lzu.edu.cn/article/doi/10.11829/j.issn.1001-0629.2023-0067
http://cykx.lzu.edu.cn/article/doi/10.11829/j.issn.1001-0629.2022-0498
http://cykx.lzu.edu.cn/article/doi/10.11829/j.issn.1001-0629.2021-0784
http://cykx.lzu.edu.cn/article/doi/10.11829/j.issn.1001-0629.2022-1005
http://cykx.lzu.edu.cn/article/doi/10.11829/j.issn.1001-0629.2021-0497
http://cykx.lzu.edu.cn/article/doi/10.11829/j.issn.1001-0629.2021-0544
http://cykx.lzu.edu.cn/article/doi/10.11829/j.issn.1001-0629.2021-0424

1720-1728 NN | S 41 T
7/2024 PRATACULTURAL SCIENCE Vol.41, No.7

DOI: 10.11829/].issn.1001-0629.2023-0067

TRAE, FgHE, 2w, FEME, IRWNE, 20, DA AR H BN M ek B AE SR E K. Tk B, 2024, 41(7):
1720-1728.

Naya, TAO Y, LI F, HUA M, XU L J, LI W L, Wurencao. Effects of growth period and variety on whole plant yield and nutritional value
of Avena sativa. Pratacultural Science, 2024, 41(7): 1720-1728.

BN EEHRFEME R NMERNZZNY

1 .2 2 1 —_— 3 ~ ~2 _ 4
AL, MmO, O, WA, XL, B¢
L P32 5l 2% B 5 VPR M52 5/ 8 U T 4903/ b S B T A 2R 8 4 9%

WSl IR ANV RF 0100115 2. v [ AR A 2% [ 50 SRR S e, 1A 58 ot AL 5 0100195 3. o LR Ml A 27 B AR Lk BE i 5
AR X R TEPT, AL B 1000815 4. 4 52 50 R 2 3 iy % o e pRIL AN IR, 9 50 56 /R 2 3 0173000

WE: W 15 % E (Avena sativa) Se#Pe = E R TR B REFNR/IF, ARATRALETANRRARERA 2% TEFRER
WA Hm, ANRREMEFN RS SR AR LB RBERFATRIE, EREW . DAEERH ., JLARER
MTFEFERHORAS AR RRK256 A Fo T RE; DMERGETEERY . SLAN R AN RS B4
A AEIKR256FI 25 ok DHEASLSFTEERL . LA PSRBT KO BMHSHNAFI 15 %
T ek 4 FIN 25 P HRR T ESTABERS TN, BANFLRMZKO S LT GRTE; 5k
BRH. LR BAMBREELAT LS T RKGBHY L GRT T, O MAELFHOHES, GRT T WHTE>
FAEIREH M, MEOLEALRZEN, BRBERAS S PHRELRS S L TR EZTE, S50 FH, 9%
75 TTAREAFR SR Z R R L AT AL, HRE XN B4

KEIE: RE; AFH,; KA TF; BRARS; A RR SN
XHEARIREG: A XERS: 1001-0629(2024)07-1720-09

Effects of growth period and variety on whole plant yield and
nutritional value of Avena sativa

Naya', TAO Ya’, LI Feng’, HUA Mei', XU Lijun’, LI Wenlong’, Wurencao"
(1. College of Grassland, Resource and Environmental, Inner Mongolia Agricultural University / Key Laboratory of Grassland
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3. Institute of Agricultural Resources and Regional Planning of Chinese Academy of Agricultural Sciences, Beijing 100081, China;
4. Forestry and Grassland Bureau of Wushen Banner, Ordos 017300, Inner Mongolia, China)

Abstract: In the present study, the effects of different growth periods on the yield and nutritional value of 15 oat varieties
(Avena sativa) were investigated. The results provide a scientific reference for the introduction of high-yield and high-quality
oat varieties in the Ordos region in China. The main results were as follows: 1) the varieties with the highest hay yield in the
grain filling stage, milky stage, and waxy stage were ‘Everleaf 256 ‘Souris’ ‘Yellow Oat’, respectively; 2) the varieties with

the highest crude protein content in the grain filling stage, milky stage, and waxy stage were ‘Everleaf 256’ ‘Qingyin No.2’
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‘Sweet Oat’, respectively; 3) the varieties with the lowest crude ash content in the grain filling stage, milky stage, and waxy
stage were ‘Qingyin No.1” ‘Baiyan No.7” ‘Yellow Oat’, respectively; 4) the neutral detergent fiber content of ‘Qingyin No.2’
was the lowest in the grain filling stage, and the variety with the lowest neutral detergent fiber content in the milky stage and
waxy stage was ‘Baiyan No.7’; 5) the variety with the lowest acid detergent fiber content in the grain filling stage, milky
stage, and waxy stage was ‘Baiyan No.7’; 6) as the growth period increased, the hay yield of ‘Baiyan No.7’ decreased first
and then increased, and the crude protein content did not change significantly, while the acid detergent fiber and neutral

detergent fiber content decreased significantly. These results indicate that ‘Baiyan No.7’, a high-yield and high-quality oat

variety whose most suitable cutting period is the waxy stage, shows potential as a crop in the Ordos Region.

Keywords: oat; growth period; variety; yield; nutritive value; introduction; Ordos
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€ o ¥ [ (crude protein, CP) 3 GB/T 6432—2018
L IS8 BRI 5E 5 H 1 e 4 4E (neutral detergent
fiber, NDF) FIERM:PEIR £ 4E (acid detergent fiber, ADF)
43 51K H GB/T 20806 — 2006 F1 NY/T 1459—2022
FLE 1 77 900 5E  RH K 43K H GB/T 6438—2007
FHLE 1 773005

1.5 BBGIT R TH

R I6 ¥ ¥E % F Excel 2019 #11 SAS 9.2 #4745 it
M, ANTRD SRR ) 22 S iE a5 2 43 Hr, P<0.05 N
ERBFE,

a5

(]

21 S EHHMRMMEETFESENF
S M TE 3 AN E I TR R A T 2
(R ). HEFIN 15 ANHEE MM =8N 8 891.43~

14 394.34 kg-hm *, < Ik 256’ B 77 B e, 5
ETOE M S AT R M (P < 0.05),
5 H At 10 A SR ] 2 5 A8 B35 (P> 0.05); 3 111
PR R R, BER T F IR 2567 Al GEBL) < DL E
EMF M F G 15 (P<0.05). FLE 15 e
R 77 B 8 237.91~ 14 287.07 kg-hm 2, it <4
OGRS I B R, BT M ke
‘Tl 25 T 15T 444 (P <0.05), 5H
fie 9 AN Fh ) 22 5 A 2 2 (P> 0.05); FH#E 1 5 A
TFFUF 444 (1 77 BRI, AR T A GEBL)
e 22 F1 K PH #° (P < 0.05). i 24 3] 15 /> e 32 i ol
(¥ 7 & 9 6 804.62~ 17 506.33 kg-hm °, H: rfr <3 3
FORI R R A, W T TR T (P < 0.05),
5 A 12 A Bl e 22 AN B3 (P> 0.05); #ETECH)
FEERK, BREMT ML N2 a5
‘K 256> F1 R FHAH (P < 0.05).

*1 ERERMETREENNTE~E

Table 1 Yield comparison of different oat varieties at different growth periods

kg'hm *
st i WS FLEAY] Y]
Variety Grain filling stage Milky stage Waxy stage
T Forage plus 8891.43 £899.61Ca 9874.07 £ 697.99BCDa 6804.62 + 1185.84Cb

] E Haymaker

¥:F Qiangshou

A (GESL) Souris

X BH#H Helios

U1} Baler

F K256 Everleaf 256
D)2 Baler2
#3444 Qinghai 444
[F13#£75 Baiyan No.7
e Sweet oat
M Yellow oat

e

15 Qingyan No.1

i

5/1%5 Qingyin No.1
#5125 Qingyin No.2

10608.18 + 1405.47ABCa
9705.49 = 1194.87BCa
13111.81 +393.54ABa
12693.55 +1678.57ABCa
13095.35+1727.43ABa
14394.34 £ 976.95Aa
12284.53 £ 147.97ABCa
11092.97 + 1158.47ABCa
12732.94 + 984.19ABCab
9446.94 + 808.07BCa
13232.01 + 1379.24ABb
10123.74 £ 1049.91BCa
13441.87 + 1958.25ABa
12905.49 + 184.04ABCa

12011.21 £ 1381.70ABCDa
11294.22 + 1047.60ABCDa
14287.07+2110.01Aa
12865.40 = 413.86ABCa
11578.05 + 1242.22ABCDa
11730.26 + 580.12ABCDa
11945.81 £ 1079.98ABCDa
8237.91 £ 1994.00Da
12343.95 + 845.37ABCDb
9799.37 £ 1245.60BCDa
13151.96 + 1417.85ABb
8426.38 + 883.76Da
11477.16 £ 2161.98ABCDa
8664.82 + 1146.90CDa

10821.83 £2013.10ABCa
8900.04 + 2583.54BCa
13031.45+1771.32ABCa
13580.83 +3123.21ABa
13128.12 + 1986.28 ABCa
14410.78 + 1138.72ABa
14775.54 £ 1831.55ABa
13112.83 £797.96ABCa

14593.24 £ 1533.91ABa
11659.13 +2541.34ABCa
17506.33 + 1313.35Aa
10774.12 + 2089.61ABCa
12046.35 £ 3031.20ABCa
11009.39 + 2150.65ABCa

Rl FAN R R 5 - B [F)— B S AN R it Ao ) 22 3 . 25 (P < 0.05),  [AAT ARG S BERUR A — b MO R I 0 22 7 B2 (P < 0.05). F3R[Al.

Different capital letters within the same column indicate significant difference among different varieties during the same period at the 0.05 level; different

lowercase letters within the same row indicate significant difference for the same variety among different times at the 0.05 level. This is applicable for the

following tables as well.
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15 mMEANRETHZ BB =& H
BT 2 5o FLHR, R VE SR A LA P B
i T AU (P < 0.05); CERE T 5l A T E R
i T AL (P < 0.05); < TE e 7l AV 1) 7 R
Z i TR WA L3I (P < 0.05); HoAl & Fh 7EAS A
AR EM ] ZEZRAEE (P>0.05).
22 A EHMEMEREHAERSER

ZRAMEMMEINEFTHMMESD (CP) &
BEAHZER (E2). XY CPEER M A ZIR
256’ M HF R 15, 7304 10.63% 1 10.18%, —
CPEEHEESTEEHRMKNFI 15 (P<
0.05), = FH S5 HAM 24 MMEZEZRALE P>
0.05). FL YIS 2 15 a3 SR CP & B %=
FAEZE (P>0.05).

15 A e SR T & CP & Rk LREE A 7 1
() HE R 1T e, o AT 92K 2567 F1 T HE 1 S
FERIAM CP & B B T A AJH A 2] (P <
0.05); “4itl CEBL) VL A M FL 2 5 %
K CP & & 2 & & T 240 (P < 0.05); A

FIAFRIAEE I CP & &EEZRARE (P>0.05).
23 HEHMmMREAXRSTSENE

S PR 3 AN E B K 7 & = A B
ZEF (R 3). BERMIM K & =B m AN W) 22
KBAA, 250N 9.23% 1 9.20%, —HH K0 & &
BREGT HH ML A#75 FH15 Fl
25 FE 15 (P<0.05); & EBRALH AN TR
15 AF 5 15, 29008 7.13% F1 7.03%. F2A
FLK 50 & B o 2 IR 2567, 15 9.50%, 5 I1#)
RIHE T EFAEE (P>0.05), BFm T H
fi 12 > 23R B Al (P < 0.05); & & KON A 3%
75 N T17%. BRI IR 5y & R N R IR
256, 1K 9.03%, 5 e E RN DL 20 2 (8] 2 AN B
(P>0.05), &2 & T HAk 1242 WA (P <0.05);
TR EHE, N 6.53%.

15 /N3 22 i B 4 U AE AN [F) AR B 1 2 (8] R 2K
SR ER GR3). AT M GBS
WK & B 2 Tl A (P < 0.05); oAt 5
FEAFRATMZMPHEK>EREFALE

®2 ZFERHERMETRLEFHNEAERSE

Table 2 Comparison of crude protein contents of different oat varieties at different growth periods

%

s FESR I T s 2
Variety Grain filling stage Milky stage Waxy stage
#eE Forage Plus 9.97 +0.35ABa 935+ 1.05Aa 8.54 + 8.78Aa
#r ¥ Haymaker 9.85+0.86ABa 8.63 £ 0.56Ab 8.74 £ 8.90Ab
¥ Qiangshou 9.70 £ 0.39ABa 9.21 £0.95Aa 9.18 £9.63Aa
G GE L) Souris 9.58+0.37ABa 8.38 + 0.47Aab 7.89 £ 7.93Ab
JXPH## Helios 9.83 +0.58ABa 8.89 + 1.26Aa 8.28 £ 8.28Aa
%)) Baler 9.15+0.43ABa 8.49 + 0.54Aab 7.93 +7.93Ab
%1%K256 Everleaf 256 10.63 + 0.39Aa 9.47+0.11Ab 8.64 = 8.59Ab
J1#)2 Baler2 9.56 + 0.30ABa 8.38 £ 0.27Aa 8.65 + 8.88Aa
73444 Qinghai 444 9.93 +0.32ABa 9.13+0.35Aa 8.87 £ 8.57Aa
4375 Baiyan No.7 9.47+0.15ABa 8.72+0.48Aa 8.50 £ 8.53Aa
fll e Sweet Oat 9.63 + 0.43ABa 9.12+0.26Aa 9.48 £ 8.81Aa
M Yellow Oat 9.66 + 0.35ABa 8.67 £ 0.47Aab 8.03 £ 8.01Ab
#H#Mi1'5 Qingyan No.1 10.18 £ 0.48Aa 9.29 £ 0.54Ab 9.23 + 8.84Ab
7 511%5 Qingyin No.1 8.51 +0.50Ba 8.19+0.23Aa 8.15+7.72Aa
#H5]2% Qingyin No.2 9.88 + 0.07ABa 9.48 + 0.16Aab 8.94 + 0.50Ab
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Table 3 Comparison of crude ash contents of different oat varieties at different growth periods

%

s fif R FLAASY] 155 2430
Variety Grain filling stage Milky stage Waxy stage
#EF Forage Plus 8.13 £ 0.43ABCDa 8.40 £ 0.62ABa 7.90 £ 0.76ABCa

M F Haymaker 8.50 £ 0.20ABCa

}6F Qiangshou 8.23 + 0.15ABCDa
YIHICEBE) Souris 8.37 +0.58ABCa
A BHAH Helios 9.20+0.25Aa
1%} Baler 8.07 + 0.28ABCDa
% 1K256 Everleaf 256 8.93+0.41ABa
T1#2 Baler2 9.23 £ 0.42Aa
713444 Qinghai 444 7.70 £ 0.26CDa

17475 Baiyan No.7 7.73 £ 0.33BCDa

fH#EZ Sweet Oat 8.10 = 0.44ABCDa

HHESE Yellow Oat 8.60 £ 0.31ABCa

15 Qingyan No.1 7.13+£0.37Da
#5]1%5 Qingyin No.1 7.03 £ 0.54Da
#5125 Qingyin No.2 7.40 + 0.00CDa

7.90 + 0.46Bab

7.27 +0.15BCb

8.00+0.51Ba 7.33 £0.56BCa
7.40 + 0.49Bab 6.60 £ 0.23Cb
8.00 £ 1.36Ba 6.70 £ 0.97Ca
8.07+1.04Ba 7.47+0.20BCa
9.50+0.15Aa 9.03 +£0.26Aa
8.63 +0.42ABa 8.43 £ 0.49ABa
7.60 £ 0.29Ba 6.70 £ 0.20Ca
7.17+0.44Ba 6.87+0.03Ca
7.73 £0.54Ba 7.13 £0.64BCa
7.67 £ 0.54Ba 6.53 £ 0.48Ca
7.50 £ 0.32Ba 6.60 £0.51Ca
7.30 £ 0.06Ba 7.17+0.15BCa
7.80 £0.41Ba 7.35+0.20BCa

(P>0.05).
24 EEHMEMNREPHERAEIAESEN
A

ZR M SRR 3 A AR B A A P e Gk AT 4
(NDF) S B H T £ 7 (K 4). KXW NDF S EES
(8 M T e £, 73 0N 63.03% i 62.57%, —
% NDF & &3 W2 T 8l GRSy Ha9l 15
DU HFEIES AR TEOMES 25 (P<
0.05); ZERIKIKIAFI 25, 4 50.50%. F.2H
NDF & & 5 & 8 K BH #0 R 5 20 5 N
59.90% F1 59.00%, —# NDF & &% 54 o5
‘IR 256° M DL 202 6] 2 AN R E (P> 0.05),
T HAL 9 AN SR (P <0.05); & B RAGIN 2
‘EIE TS, N 46.67%. B HIY NDF & & 5 = 1
Fli g DU 27, 9 56.80%, H NDF & & 5“4 £ <K
BH A <6 T 2 [8) 22 e AN 35 (P> 0.05), & T
HoAth 11 A2 R (P < 0.05); & & i AR & A2
‘HAET 5, N 46.00%.

15 /N6 2 5 Rl BT & NDF & &8 3 b 55 42 & W1 11

e F% 1M 3 vk, LA e TR DL B AR E R A W
NDF & & 2 2 i T 2400 (P < 0.05); K PH#A1 <
512 5 AEHE K R FL A Y NDF & &= &3 & T 0
HH (P <0.05); “ZIK256°M & EEHINDF 5 &2
[F] 22 5 3 (P < 0.05); %A CEBL) “FHilF 444 ‘K
M7 5 e HM 1 SOREH I 1 BRI
) NDF & & & % &= 1 3L 2O F1 i 20 (P < 0.05);
FEE CHE DL 2 R EA A F 2 )
i) NDF & & 2 5 A &2 (P> 0.05).

25 HSEHMAMNRZBREAEAESEN
A1)

ZAR M SRR 3 AN AR B A 1 IR M T ik AT 4
(ADF) & 8 A T %2 57 (£ 5). #HK I ADF & &
1) i Al A2 K BH A, N 36.47%, H ADF # & !
T HEMS mME FHI 25 M AMT
0.05), 5 HAt 10 A dh M) 22 5 A 3 (P> 0.05): &
BERMEK SR AMETS, N 28.77%. AWM
ADF & & I /= B &b Mo K BH S 4 35.83%, H
ADF & & 5 %Ik 256" ‘# £ F M F 2 M %2 7 A

do KD
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*4 EEUBERMETCREETHNDMERFALESE

Table 4 Comparison of neutral detergent fiber contents of different oat varieties at different growth periods

%

s fif VESR I FLAY I

Variety Grain filling stage Milky stage Waxy stage
#eF Forage Plus 62.57 + 1.42Aa 59.00 +2.21Aa 54.60 = 1.51ABCDa
# . Haymaker 61.30 + 1.64ABCa 57.73 +2.54ABa 56.43 + 1.02ABa
¥ F Qiangshou 63.03 + 1.53Aa 57.20 + 1.27ABCab 53.00 + 2.13BCDEb
PUHGEBL) Souris 57.47 = 0.88BCDa 51.47 + 1.63DEFb 48.23 + 1.10FGHb
XA Helios 62.23 = 0.90ABa 59.90 £ 1.20Aa 54.80 = 0.99ABCb
1% Baler 56.53 +0.92CDa 52.77 + 1.49BCDEab 47.63 + 1.05GHb
%1%K256 Everleaf 256 62.13 £ 0.90ABa 56.73 + 1.33ABCDb 51.67 = 0.75CDEFc
T1#2 Baler2 59.67 + 1.57ABCa 56.87 + 1.40ABCDa 56.80 + 0.45Aa
T iF444 Qinghai 444 5820+ 1.15ABCa 51.63 = 0.18DEFb 50.83 + 0.85DEFGb

[ 3H7'5 Baiyan No.7
FH#EH Sweet Oat
HHEF Yellow Oat
FHHE1'5 Qingyan No.1
FH15/1%5 Qingyin No.1
#5]25 Qingyin No.2

53.00 = 2.66DEa
58.43 + 1.07ABCa
58.63 £3.01ABCa
53.07 £ 0.92DEa
57.43 £ 1.79BCDa
50.50 +1.31Ea

46.67 +2.57Fb
53.17 + 2.15BCDEb
53.77+ 1.19BCDEa
52.07 = 0.92CDEb
53.37 + 0.41BCDEb
50.65 + 2.00EFa

46.00 + 2.08Hb
52.07 £ 0.39CDEb
52.67 = 0.80BCDEa
50.33 + 1.30EFGb
52.10 + 0.25CDEb
47.15 + 0.69GHb

ELUBRERMEFREERNRMEXFAESE

Table 5 Comparison of acid detergent fiber contents of different oat varieties at different growth periods

%

s i
Variety

WE 3]
Grain filling stage

FLAAY
Milky stage

)
Waxy stage

#E F Forage Plus

T Haymaker

¥:F Qiangshou

A4 (HEBL) Souris

X BH#4 Helios

1% Baler

% 1K256 Everleaf 256
D1#)2 Baler2

#3444 Qinghai 444
[ #75 Baiyan No.7
fHHE2Z Sweet Oat
HHEFE Yellow Oat
HE15 Qingyan No.1
#5/1%% Qingyin No.1
5 5]25 Qingyin No.2

#

35.23 £0.75ABa
3433 £ 1.79ABCa
36.10+0.17Aa
3493 +£1.25ABa
36.47 + 1.44Aa
32.10+ 1.01ABCDa
36.27 £ 0.58Aa
33.20+0.31ABCDa
31.90 + 1.44ABCDa
28.77 £ 0.52Da
34.93 £ 0.63ABa
30.73 £ 3.84BCDa
31.23 £ 0.83BCDa
34.93 £ 1.45ABa
30.00 = 0.08CDa

34.33 £ 0.48ABCa
32.60 = 0.40BCDEa
33.87+ 0.68ABCDb
31.20 £ 0.44Eab
35.83+1.07Aa
31.13+0.81Ea
34.70 £ 0.12ABb
32.43 £ 0.55BCDEab
30.83 £ 0.55Ea
27.00 = 1.63Fab
31.40 = 0.95DEb
31.47 £ 0.20DEa
30.00 = 0.87Eb
32.07 + 0.88CDEDb
31.15+ 1.76Ea

31.27+ 1.03ABb
32.40+0.10Aa
30.87 £ 0.20ABc
29.57 + 1.29BCDb
32.03+0.41Ab
27.67 + 0.35Eb
30.57+0.15ABCc
31.10+ 0.31ABb
28.83 £ 0.27CDEa
25.47 + 0.54Fb
30.10 + 0.26BCDb
29.60 + 0.49BCDa
28.53 £ 0.90DEc
32.27+0.68Ab
29.70 £ 1.39BCDa

http://cykx.lzu.edu.cn


http://cykx.lzu.edu.cn

1726 ook B % 41 %
L) WA o AT, EESR IR LA A 2 CP &

# (P>0.05), 3 m T HoAth 11 A~ Fh (P < 0.05);
BRI AT S, N 27.00%.
B B e ) RO AR, 8 32.40%, HK 2
“Hol 15 MKW, 408 32.27% Al 32.03%,
=FHZHERAREFE (P>0.05), =% ADF & &1
Heme £ D) 20 AT M2k 256> 2 (8] 2 7 A
E@P>005, BESTHMIANAZ K aM P<
0.05); & ERIKK MME EMT 5, N 2547%.

15 M R T & ADF & Rk LS4
T HE AL 1 2 U8, AR e T DK BE A DL
VEJR MR LA ADF & 2 B 2 5 TS 23U (P <
0.05); ‘¥ F> “ZIK 256> F1 i # 15 1 %4 F H
ADF & & 2 [0 Z 55 2 % (P <0.05); 4l GEB) I
B[ 7 SRR W ADF & & B | T
B (P <0.05); ‘At #eEZ MEF G 15 KM
ADF % 2 2 3 & T FL 2 A 208 (P < 0.05); HAh
i P IE AN F AR B M2 A1) ADF & & 2 5 A i 3
(P>0.05).
3 Wik
310 £ EHMEMHXERE~EMFEN

7 R IR AR R AR PR AR ) — S R AR,
BB AR SR AR s RIE R RN, &
WAL, RBHpC R B M TR R E A E
MR HERE A B ESR, Wi )y Ik 256” < D) 2°
‘HiF 444 g7 5 WML CHFHMHL T FH
15 M5 2 5 1 5= 8 W 5 R E W
K, BUEREARBES; ME T T
A G B0 ) IR T B R R B S T R BRI, X
HSEEBY SN RS R %, B L, BRIl
15 FI T 5] 2 5 [ E K B B o Ah, HiAh
13 /> 346 22 it Bl 1 B 7 B e v U 350 H B TE L A
BB, X 58w m Y SR A g R B X
ARG R, WHARMEZ SRS HE
£ A AN, 8 5 R R AR B T A SR SR
B Wk i A e,
32 A EHMaMEMEREZHERSENTM

CP &Y AT o0 75 B & B3, i B s 77
oot 5 B A AR I B R E R T
Gb, BMEZBHEF R, XHP CPREEENEE

B8 e R R A3 S < 2 IR 2567 < 51 2 Y5 Rl
& BBISR UL, &M AT CP & &R E K W &
L, R MR CP S B EE B NS R
PR s, Hes RS gt g s m s pm
F—F . M T FIK 2567 M 15 E K
CP = i 3 i T FL 2 A i 2 (P < 0.05), FLAth 5
FEAFRAEFTHZMHK S EEZFARE (P<
0.05). AHF 78, & b PP AE FL 2 BT & CP &% = 1%
AT L 76 10 40 X F B e 6 Y, e e o o 5
Al iS5 T X AR S A R
33 A EHMEmMHxEEZEKSEENEI

FHL 2K 73 J2& VO 4 B 5 R 1 — S B FR AR, LK
> R I v D) R B R BT RS . R AR, TR
SR LA RN A RE K 23 B e A P 43 il
RHFE 1S AM T SO, E A gl
I T B M B XX R W) RS IR MR S A
WRREAT BT, 45 AR, BEE AR R e
PRI 7 S RPN R a3, SRR 4 RAHAL.
34 SEHMBMXREBRMAEFES P M
TEAHEESENEN

ADF F1 NDF & & X} 18 52 i Jii 45 5 22 521, NDF
B B R N T L R G IR, T ADF & R s T LR
M. — BT ERRSEEEEN&S R, &
WFFed, &% SRS ADF & B R L BEE A4 5 W
MR M0 36 98, PR 256 7E %L F W NDF & &
Z A1 7 R W2 (P < 0.05); T IR 256 F1 5 i
1 5 {E5 4 E W ADF & &2 [0 2 5 2 3F (P <0.05).
R, BR B3R 3 AN SR A, oAt 12 AN 3 22 5 Fp 7E 7L
] 5 i B Fif & ADF Al NDF & & 1) 2 5 A &
F, VIR NI 12 A #EE S CGR ) &k . 2
B AR (3 7 5 NDF & & 1 ADF & &= 78 5
A BT 4 B A1 o 2 2R 1 7 A I 1L e
WX T R A AS [F) e 22 S P AR F e 1 e 7 50 11
ESUR ST

4 it

VE J I < % UK 2567 1 T HL T BN CP 3 B e s
{3 NDF & & Ml ADF & 8 m; ‘B 7 5 75
AU AN IS R0 0 T 5 R, CP & R A A
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LW % Z 5, NDF &2 M ADF & 83 &K, Kk  FTFF. L850 EH, a7 5 nfENY /sz
SEILBR; BEEAFTHNOMER, Af7 50T Wrs E & 000 S SR ST HE R, A
PR, CP & E LW F A4k, ADF Ml NDF & WS 3] Dyl 2608
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