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Regrowth and forage quality responses to stubble height in five oat varieties
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Abstract: Within China, Ningxia makes an important contribution to national animal husbandry and production for
human benefit. Information on the regenerative capacity of forage species is essential to forage supply for the
sustainable development of animal husbandry in the region. This study reports a pot experiment on five oat varieties
denoted: ‘Challenger’ (TZZ), ‘Tianyan No. 1’ (TY), ‘Molasses’ (MLS), ‘Xiyun’ (XY), and ‘Baiyan No. 7’
(BY), with stubble height treatments of 5, 10, and 15 cm, and a control treatment of cutting at ground level (CK).
The regenerative mechanisms and differences among the five varieties under the different stubble heights were
analyzed at the heading stage. It was found that: 1) With increase in stubble height, the plant height, tiller number,

leaf area, and stem and leaf biomass of the five oat varieties gradually increased, while the root biomass and root-
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shoot ratio gradually decreased. Under the 5 cm treatment, the stem and leaf biomass of TY and MLS was
inhibited, while that of TZZ, XY, and BY showed equal-compensatory growth. Under the 10 cm treatments, the
stem and leaf biomass of XY and MLS showed equal-compensatory growth, while that of TZZ, TY, and BY
showed over-compensatory growth. Under the 15 cm treatments, the stem and leaf biomass of all five oat varieties
showed over-compensatory growth. 2) The starch and soluble sugar contents in the leaves and roots of the five oat
varieties increased with increase in stubble height. The soluble protein contents in the leaves and roots of TZZ, TY,
and MLS increased with increase in stubble height, while those of XY and BY decreased. After cutting, the crude
protein content of oats decreased, while the neutral detergent fiber (NDF ) and acid detergent fiber (ADF) contents
increased. The crude protein content significantly increased with increase in stubble height (P<C0.05) , while the
NDF and ADF contents decreased. The relative feeding value increased with increase in stubble height. 3) Principal
component analysis results indicated that the variation range was MLS>TZZ>TY and BY>XY. The grey
relational analysis showed that the weighted rankings of all varieties under the 15 c¢cm treatments were higher than
those under the 5 cm treatments. The rankings from high to low were MLS-15 cm™>TZZ-15cm>TY-15 cm>TY-
10 em>BY-15 cm>TZZ-10 cm>MLS-10 cm>XY-15 cm>BY-10 cm>TY-5 cm>BY-5 cm>XY-10 cm>XY-
5 ecm>MLS-5 cm>TZZ-5 cm.
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L1 KB Table 1 Maturity and period of duration of five oats varieties
50y e Fh B RN B T R 7 DR AR S for test
FHE AR, BARE B R 1 5 T 2024 48 7— R i i bk % 9] Period
11 B 7& ﬁ': = j( 2% Z? ﬂ» i oy i ) H iﬂi I;Z‘j" HE K Abbreviation Variety Maturity of duration (d)
B e 2 B B2 S 0 5 AT L I 00 301 1] B T SR A TZ77 Pk % # Challenger rh #4 Mid-maturing 108
TY filt3# 15 Tianyan No. 1 .2\ Early-maturing 85

SRR R 26~30 °C R EE R 52%~67% .

ook e s MLS R S8 Molasses [ 4 Late-maturing 115
1.2 XE&t
. - N . g XY F 1) Xiyun 124 Mid-maturing 110
R BEPL I Bt . B IR K 5
BY 38 75 Baiyan No. 7 .34 Early-maturing 85

3 LIRA A E ®IEA B3 s, A RIE S
RALEAT 20 em, 2 18 em e+ . X456 +
HEA ML & o 15,08 g-kg 'L B AL & M 51,2 mg-kg L O A O 18,7 mg-kg L AN &l 128,93
mg-kg ', pH{H Ny 8. 23, B I 3 BUBURL I T R MEZ R 7, TH MBS E N A FRF G EREHE
R F] 10 em S, B R BAE B, e A SRk . BB AR AT I G R K R R K i, Dy 2806 o i I TA) 0 K A R 4
PRFF 11K 43 B 1y )RR 7K 32 1 60 26 ~70% .

8% it P HE A A K A T R N e R A e B B 2 b b A b BB Ak B R 4 X R B R
G AR B RE S em R B #E 10 em i B FE 15 em  SF N F CBR #E 55 2 0 em, X R4 CKO L 54> @ b3 20 >4 21, 352
B A W bR 2 BE LA L, T B 2 b0 B R ) R R TR AR A0 o ORI ETI 2 CK A & 068 s, X1 1
Ja B — A H W, I 005 45 B AE T T AR (5,10, 15 em) B 48 AR . #97E B4 9:00— 11: 00 EF7 I AR, LA s 4o 7K
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Ge it e A7 2RI o3 BERCEE o KT 20 B RO 5 0k e, Ay e A2 T 3] - 398 3R T A R BT . 00 A A (] Y L
R AR GE B TR i I AR =R X BE X0 T6 (RS IE R AN o FE I WO ES , Be T A7 16 (1 42 A AR 1 H 3R
FETE R RS Rt K 5 2 BOFpRic it i, ZE O AT — 2 B T B, i i i R L sE i DA A O
A B AR AL 5 R ) Y bR B R AR R R

LGR=(LLIs— LLes)/D (D)

A LGR EF /R B A K K (leaf growth rate) ; LLIs 7R J5 — B K (leaf length at later stage ) ; L Les & 75 {if —
Ff 3 K (leaf length at earlier stage ) ; D 278 KA,
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5 A BLR B 57 B MR, BB A AR TR WK 2 o T 1/10000 HL K- (LE204E/02, L) 730 5 F 1
KA ENEE BN E T 105 CHA TR EH 30min,65 CTHREHEE , BHE S WNHRASE TH,ITER
.
R/S=DWy,/DWyg, (2)

FH : R/S F R MR E L (root-shoot ratio) ; D W, e /m AR 2 4= ¥ & + 5 (root biomass dry weight) ; D W, il I 4=
)i T (shoot biomass dry weight) o

B 45 Ak B e 0 B FIAR R 0T, TR AU R L 7E — 80 “Cok AR AT . R F I8 KL (SPAD-502Plus, H 4% )
I AR 2 2R A i, R IR & (Cominbio, 95 JNR 88 A= 9 H AR AT B2 w1 ) W 5 Ve b & it , SR B L €23 )
S AL PERE A ORI SR R M TIAE R A

K H T35 38 2040 3 A A (ZX-501Q, 38 [ ) I e B30 4] 5t BT o X JHE 22 1T &, AR X)) R 5 3 (relative forage
quality, RFQ) Jy JC & N & & W0 45 %, I T 5 Ak 1] B0 68 42t ] A HPE 5 08 10 8 2 09 AR X5 K CF Sk R 91 24 X
A

DMI=120/NDF (3)
DDM=88.9—0. 779X ADF (4)
RFQ=1.9499 X (DMIX DDM/1.29) —67. 038 (5)

X DMI 19 ik & & (dry matter intake) ; DDM W] i 46 ¥ Bt & & (digestible dry matter) ; ADF 24 & 1 &
WA 4 (acid detergent fiber) s NDF i tp 4 8 % 21 4 (neutral detergent fiber) .

#MEHE B (compensation index, CI) 528 Xk
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o CRIR R F G 25 b BCR B 3t b A= W5 s G 3Ros MBI AR BRI e O a3t B AR 2 M 25 CIT>1, H G i
FE T C 0 k8 AN A K (over-compensatory growth) s #5 CI=1, H G 5 CJC i % 25 7, W o S 4224 K (equal-
compensatory growth) ; #7 CI<1, H G WL T C, Wk K A2 K (under-compensatory growth) .
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K Excel 2018 F1 SPSS 27. 0 % £ 4 A7 B AN GE 1143 0, R FH L 2R 7 22 40 M1 (one-way ANOVA) | 3 i
Duncan ¥ $EA7 80808 18] 19 22 5 W K6 56 (P<<0. 05) , 2% FH Origin 2024 Fl Excel 2018 ¥EA7 I 2241 .
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Fig. 1 Effect of different stubble height on the tiller number
L TZZ W BRI 2, 4. 674 of five oats

2.2 FRGEZHENSHRERS fort 2 A Lk g FFNG TR 8RB 2 AL A2 ] 2 5% % (P<
P 0.05) , AR K5 T3 3R [Al — BA 7 v BE A IR AN T3] o A 2 ) 22 S 0 2
AL

9% (P<<0.05) , & [ . Different lowercase letters indicate significant
AN TR &G R AE TR — AL BER, BR KR AR 2 differences among different stubble height treatments of the same variety
— (P<<0.05), and different uppercase letters indicate significant differences

St B TGS Rl X R [F) A Y W AT 22 80 (L 2) ‘ S -
among different varieties under the same stubble height treatments (P<<

IR 5 A 6 Fl 0 3 22 k025 1 B 26 80 BE O B KT 0.05). The same below,
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Fig. 2 Effect of different stubble height on the plant height and leaf growth rate of five oats

2.3 FARABEZEXASHERELTEMRIENTH IO

FAAE 5 om Ab S X 45 i R () TR RR B AR T S A M R 4 T (P<Z0. 05) , B 5 B2 A e B 0 G ek T B
BER(E3) . TY A1 AU B3 74 5 B A AR AL AN BBURR  BY 76 T A B3 7 3 R R B 4 22 . NG, TY A MLS 2%
AR R T TZZ XY MIBY (P<C0.05) . R, 2525 ) i B RE 2 e B8 10 38 O T 39 O, A A 6 F AR e

[\
W

301 OCKEScmBEIOcmE15cm

=
NS
(=]

T

Stem and leaf biomass (g-plant ')

—_
W

A

b - 3
=
—
=
T

HHE A Leaf area (cm’)

W
T

-
(=]
1

aA

-|I— aAB

>
o0

=
=N

=
o

MR 5 Et Root-shoot ratio
=
~

HRZE W) & Root biomass (g-plant ')

TZZ TY MLS XY BY TZZ TY
fu Al Variety

3 AEBESEXM SHBREZHERMEYENZNE
Fig. 3 [Effect of different stubble height on the leaf area and plant biomass of five oats



102 ACTA PRATACULTURAE SINICA (2026)

Vol. 35,No. 8
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cm X1 ) A7 35 564 20 %, 1 10,15 em B 77 35 % 42 7
F80%;TY 7E5 e M FI 7716 %y 42. 5%, 15 cm 42
Fr&E84% ., ES5 em BIEFE T, XY W17 5 R 5,
K 55% .
24 FRABEZENSHERLMITEZTLEEHY
Bt 5 B S (R B T I, R GF I % 2 5 T R
(E4) . XIEIRT, XY i A I 3R A i (T HoAth
iAo FE S em B AE R, TZZ A1 MLS (1) A1 X i 4%
o CT Hl & FP (P<<0.05) . 4% fh R 7E 15
cm AL R, iR AR 4 R S R R E B CKKF,
Hp TZZ2 % CK a7 3.8%, XY KR CK & T
10.1%.
2.5 AR8E
4 % v
M2 AE X S5 v eh (Y E A
A m AR R S R
AbBE . TY 78 B2 2E 10 om B H P BER &
5 cm B I 5 v g B S i f A . FE 15 om B (R B AL R
LS GBI Y A i R TE A A BT CKLBY
R R el & Eafl. TYEBAE IS em BT AR
Eﬁr”*‘AHE%m?%%WiA‘” BB MLS 19 34
1o Ak B AR R UE A i KT CK(P<

& A5 A & & A Ao T

BHEAESE

2 I
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Table 2 Effect of different stubble height on the

compensatory growth of aboveground biomass of five oats

fh R Variety SH (c¢m) CI SR (%)

T77 0 (CK) 1.000=+0. 00cA 100. 0
5 0.936+0.07cAB 20.0

10 1.17240. 01bA 80.0

15 1.54840.03aA 80.0

TY 0 (CK) 1.000£0. 00cA 100. 0
5 0.796=+0.07dAB 42.5

10 1. 154=+0. 04bA 57.5

15 1.445+0. 06aA 84.0

MLS 0 (CK) 1.000=+0. 00bA 100. 0
5 0.710+£0. 06¢B 45.0

10 1.116+0. 05bA 34.3

15 1.44540.08aA 77.1

XY 0 (CK) 1.00040. 00bA 100. 0
5 0.993+0. 09bA 55.0

10 1. 138+0.07abA 70.0

15 1.336+0. 14aA 70.0

BY 0 (CK) 1.000=+0. 00cA 100. 0
5 0.995+0.07cA 40.0

10 1.191£0. 05bA 60.0

15 1.4784+0. 02aA 80.0

SH: B4 #%  Stubble height; CI: #Mz45 %0 Compensation index; SR:
AE% % Survival rate ; A [F] /NG 7 BR8] — i RS 7] B2 4 w5 AL 3 2
li1) 28 5 4. 25 (P<<0.05) , AN R) K G 5 B 78 [l — B 4 e J32 A BHUAS ] i Ao
Z 8] 2% 5 W ¥ (P<C0.05) , F [ . Different lowercase letters indicate
significant differences among different stubble height treatments of the
same variety (P<C0.05) , and different uppercase letters indicate
significant differences among different varieties under the same stubble
height treatments (P<20.05). The same below.
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Fig. 4 Effect of different stubble height on relative

chlorophyll content of five oats
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Fig.5 Effect of different stubble height on the contents of soluble sugar and starch of five oats
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Fig. 6 Effect of different stubble height on the contents of soluble protein of five oats
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2.7 FRBEZEMSHELKERH TR RN A

fE CKARFER TY H i #8545 m (32 3) ,NDF Fl ADF S5 fI%, 55 HoAfth 5 B 22 55 g 2% (P<<0. 05) , XY
NDF & ft s, TZZ M BY ot ADF & & fie i o RS FLAE (1 & mdi /b, ELBE BA 28 & 5 9 385 i 384 m , TZ2Z Fn
TY ZEX]E] 15 cm AR PR 5 2 CK K F, i MLS XY # BY 43 5% CK 2> 1 12. 2% .20.5% .18. 5% . X&),
NDF #l ADF & i3t SEA S B, {9 Bl 45§28 /25 B2 9 B i B A . XY ZE X1 5 cm AR 3R ADF & it i 548 1 H Ath
i (P<<0.05) . £ A5 cm AT A9 RFQ ) F ik, REQ B B4 #E w55 B2 A9 38 i 35 m, XY 76 15 em 2403 F 1 RFQ

ey e
HY 1] o

®3 ARABESENSHBRENERNERRNYZIN
Table 3 Effect of different stubble height on forage nutritional quality of five oats

it A HEA o P o i 4T 4 PR P 1 A 2T 4 A fi] 1
Variety SH (cm) CP (%) NDF (%) ADF (%) itk RFQ
TZ7 0 (CK) 18.03+0. 10aD 53.5540. 45aA 30.91+0. 36dA 152. 562, 51bC
5 12.5140. 63cAB 52.254+0. 62aC 39.69740. 20aA 134.28+2. 03cA
10 15.0520. 37bA 50. 6640. 34bCD 34.58740. 79bA 154. 822, 46bB
15 17.9141.09aB 48.170. 25¢B 32.89740. 34cA 171. 25%0. 29aBC
TY 0 (CK) 20.2940. 30aA 47.41+0. 95¢C 27.34740. 83cC 161.8947. 47aA
5 13.8270. 67bA 56.1140. 11aB 35.3740. 39aD 131.27+1. 31cA
10 14.61-0. 74bA 54.3840. 39aB 33.16+0. 86bAB 143.37+3.02cC
15 20.01+0. 74aA 51.91+1.03bA 31.34+0.40bB 158. 53+ 5. 32bC
MLS 0 (CK) 19.58=+0. 16aAB 51.64+0.63cB 29.5340.27cB 164. 49+ 3. 29aB
5 10.82+0. 79dBC 58. 76+0. 35aA 38.37+0.51aB 115.12+0. 89cB
10 12.72+0.17¢B 56.77+0. 52bA 32.74+0. 38bAB 135.56+2. 75bC
15 17.19-0. 50bB 52.0440. 41cA 28.9240. 39cC 164.3140. 84aBC
XY 0 (CK) 19.10+0. 33aBC 53.94+0. 33bA 28.96+0. 20cB 156. 09+ 1. 87bBC
5 11.19-0. 63¢BC 57.60+0. 36aA 34.01+0. 39aE 129. 51+ 2. 05cA
10 12.46+0. 65¢B 49.4240. 40cD 32.33+0.71bAB 166. 867+ 3. 59bA
15 15.1940. 11bC 44.7140.85dC 25.9840. 58dD 211.75+6. 17aA
BY 0 (CK) 18.35+0. 37aCD 53.2140. 40bAB 30.9140. 23bA 153.9541. 32bBC
5 10.160. 21dC 59. 1140. 89aA 37.1740. 26aC 116.96+2. 12cB
10 12.2340. 32cB 51.5640. 63bC 31.4340. 66bB 159. 6844. 58bAB
15 14.95740. 28bC 50. 894 1. 21bA 26.620. 43c¢D 176. 1845, 53aB

CP: Crude protein; NDF : Neutral detergent fiber; ADF: Acid detergent fiber; RFQ: Relative forage quality.

2.8 RF)E A G AT A AR AR A0 K MDA A RS AT

Xof 5 il 38 22 AR A () B A g AL B 00 4% WU AR HEAT A SCHE a3 A (I 7)), 3 BERC S 25 AR ) i AMEAR B T
PR B B A R 3 IE A O (P<C0. 01) , S5 AR A= 9 2 FAR 96 b 52 4 (2 35 604 5 (P<C0. 001) o A7 16 3R bk L i 1 AR
FNZE A i 3 SRR G IS 3R B TR TV R R ML e RO X ) R A S A B TE A G (P<<0.01),
HEE b (NDF Al ADF & & 5 1 3 5 A5G (P<<0. 05) . #MEFEES 70 BER R A W) i AR XTI 2 30 ] MRS
5 FRE R ] B 5T A AR TR A DG (P<<0. 001) , AR A=y & e b \NDF #l ADF & & 2 )k 12 35 71 AH ¢ (P<<
0.001) o AH XS] 5T 5t 5 A7 05 28 Ak I AR 2R AR i RMESHE B R X SR 3R A T VA R RO A A
RS IE A (P<<0.001) , SR I . NDF #l ADF & & 5 0 58 3 /0 56 (P<<0. 001) .

X5 A e A7 N () BA A e B AL BN S O AH G 1Y HE AR AT B4 4 B (1 8) , PCL M PC2 43 JIl g B T 48. 6 % FiI
18.8% M B Tr 2=, Bl MR Rl 67. 400 AETE R WAL A iH 40 2 % i AT I MR R AR 1 RS — K
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Fig. 7 Correlation analysis of various indicators of oats under different stubble height treatments

*: P<0.05; *%: P<C0.01; ***: P<C0.001; X,: 23 BE4L Tiller number; X,: 777% % Survival rate; X,: ¥ Plant height; X,: ' f 42 K 3 %R Leaf growth
rate; X.: M T FY Leaf area; Xj: 25 M 42 ¥ i Stem and leafl biomass; X,: R 4z ¥ & Root biomass; X;: M7 b Root-shoot ratio; X,: #b £ 45 %%
Compensation index; X,,: X} 4% 2 Relative chlorophyll; X, : #&#} Starch; X,: A& PE i Soluble sugar; X,,: A& 1 & H Soluble protein; X,,:
TR M Crude protein; X,5: P8 % 2F 24 Neutral detergent fibers X ;: MR 1V % 4F 4k Acid detergent fiber; X, : A X} i #5 5 & Relative forage quality.
[i] The same below.
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Fig. 8 Principal component analysis of various indicators of five oats under different stubble height treatments
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29 FRAGAESERBETREERNBHFARE XK 4 FEBREGELBETHXRRERRES
JE M Table 4 Correlation degree and ranking of different stubble

K AN TR) B 7 g JBE R 50 Ak B gl A2 4% A AR R AT

height treatments

T e
15 7 5 A4 B i S B 3 B [ e condegee | Raing | condegree. | Renicng
BA B 20 AL PRHEAT Z AR AR ER BV H . S AT A T77CK 0 705 6 07235 .
SRR, 25 A0 AR DT R OCHK AR AE B3 2 TY.CK 0.7199 5 0. 7456 1
HoHE 206 W R T RS e N F S (R 4) MLS-CK 0.8214 1 0.8283 1
R I 45 A 3R I AHE 45 R e BRI R : MILS-15 XY-CK 0. 6463 9 0. 6606 9
cm>TZ7-15 ecm>TY-15 cm>TY-10 ecm>BY-15 BY-CK 0.7269 4 0.7548 3
em>T7Z7-10 ecm>MLS-10 em>XY-15 em>BY-10 TZZ-5 cm 0. 5550 20 0. 5603 20
em>TY-5 em>BY-5 em>XY-10 em>XY-5 cm> TY-5cm 0.5866 15 0.5937 15
MLS-5 cm™>>TZZ-5 cm. MLSfE 15 cm &b ¥ (1) G Bk MLS-5 em 0.5656 18 0. 5726 19
PR IR TE T A AL PP 255 R A . M5 em A1 &b XY-5em 0.5627 19 0.5739 18
B4 TZZ-5 em  XY-5 cm Fl MLS-5 cm) 4 #211 BY=5cem 05830 16 0-5934 16
RPN E B2 IR A T . By, 0o 009 0 oot !
SR A A TUHE B 1 R BT om0 oo ’
MLS-10 cm 0.6128 12 0. 6244 12
3 Wik XY-10 cm 0.5727 17 0. 5860 17
3.1 RRAYAEGEMNRARAEAKRS S > ERYH R BY-10 cm 0.5967 14 0. 6086 14
M PR AR DL BE T A £ XIS Y TZZ-15 cm 0.7341 3 0.7443 5
I O A AR AU B A ARG DR B R A TY-15cm 0. 6997 7 0. 7133 /
A R 43 BE Y, AT PR G R B, DT 1S S A7 T MLS-15 em 07586 2 0. 7747 2
BUN RS, AR TR R bR . bR o gy e 0607 o 0010 o
WA AN G, BRI SR m s a pppy YOm0 - iy v

W26 A AU K A, AT A B 70 AR 1 B U5 R
A, 40 0 PR TR 44 BE Y 52 4 B FE R R AR N HE 22 AT B B O B A 2R R 00 P9 IR R A (HRSOR AR
iK™, BB KB, & PFE (Sorghum bicolor) W) 25 BEE R FE A w5 FE 1 3 0T & i 38 m . ARG 58, TZZ
TY FfIBY 7E 15 cm A0 HF By Bk = 43 51135 B CK 9 90. 6 %6 .86. 0% F1 84. 0% , 4> BEXE FA 5 11 B B 35 fim iy 38 L
HETZZMTY 7615 cm 4 PR Ay /3 BES W 25 %/ T 5 em AR B, XY 49 15 om 40 B RE K B & K, 0 BBk T 5
em Ak B, 3¢ B 5 B 28 X E) RE 95 1 0F e bk RO IR B LA R Ay BE R W A M T e A B AR AR K, 5T BT ST 45
N &
3.2 FAABAZAMNERENGBE AN ESRABAMER A KTk

MR RIS R R EE T . MR RO CoOR X E 5 R A F A 6 A R L B i T AR R
HEIE AP F IR . PR BR T 2 T RE I T A R R R A A R R B i T B A 3096 T dak 3 3
AP R R O S FE AR T ) 3 e e R R AR I A R G O A S A A KL PR AR R
b AT IR = 7= i < A S 7/ o Ll A N TR e e el = o o e 0 DI N S P S A G SN
(Triticum aestivum ) WA & FVAE Wy 43 BCAT BB 00, — 8 B2 B 1 S Bl T R0 i v Bt RO B 5 A KOR & 729
S SC R o FEARMESE b, A E 5 e 27 o i AR/, X Bk AR B ) 7 o i BRI B AR KGR, S e L Y
T BSZ B, A R R T 2 I AR A . 5 em AR EER L, TY R MLS B ZE AR i 5 M AR
Ko, HiAy i R B A Mz A K MR e 2 G B I BB 25, RO A TR [, S EOHE A [ b A SR AR 1 AR AR
43 TC P 5% U5 1 o, AT 5 0 1= A4 40 i (4 T B, AR el EE 3 R (L 3) o 10 em AR B MLS F1 XY 25 1A ) i 5
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AN R AN A A Rl AN AR K o 15 em AR PR R, TZZ ZE 0 A W d A A AR KR R XY R/, TZZ TY Al
MLS 9 25 A= Wy 6 5 3 5 T XY R BY , b Bef 716 22 i B3k T00 oy A0 4%, 0 38 25 b AR 4, DTG i A= 9 12 38 n R e L Dt
AN AR TR M AMEAE K

3.3 RAABE®REMNERELAEEZ AN A

SPAD (soil and plant analyzer development) {E J& ffif &t A 9 it - it 4 2% A0 X 35 £ 09 48 b L 2 PP AG A 4 8 7R
B AERREFEAR M EESHY . SPADE S, W48 2 & &, iRt E R e A R E R
o ARG R B, EEE X EIME ALY G At BE R, SPAD (H BEAK , A ' G R Bk I 55, 1 T A A
Yo A A K Z B 2 3 B R BRI . AR B SE b, MEEE 1 SPAD {H Bl B8 7 5 B 0 3G R MY KL A% R e 2
SPADE¥ITE 15 em Ab BN K52 22 CK K-, 2 BH vy B 7 Bl o R 35 v o 3R 35 L DR B 1O B R0 )ik ol &
Al BT DR R R o RS B I 2 i M 2 A RO B TR S i b, i R B i MR, S B0 B e UL R B
G — L AR S R PERR K AL S A BURT B R T T A R A

A 25 #9172 A A A AR A5 AR B 2 98 SR ) T RN S W B, AR A AN A B AR ) 1 AR
BhARBE , AR HRR B B B 17 AR A X A5 A5 A 1 i 07 RS N o K1) S | AR 2 AR S O 1 e K b B
R T AR MK AL W B S RS TS I A A AR AR L RE . R TSR AE I P R 4 ik &
K (Zea mays) 1A [6] B 2E 5 B2 T 008 3% 800 0 o R BT, BA 2 s 2 IS N L 2 0 o R B DE R B R S I s .
Donaghy 55" (il i 58 2 W, B FE 5 cm (W 2 45 4 JR 22 ROh il i PR oK AL & ) & )2 W 2 em 19 3. 1£% . Drake
SEIS U WS TS (Dactylis glomerata) W WIA B AE & BE 85 R W], 76 3. 8 om B 7E & AR 45 M MoK L & 1
FE7.6 cm BAREE T 23% . ABFFEH, 10 F115 cm 4 BEF 6930 & 8 25 T 5 em, M4 FIAR oAl i 1k
B i 34 B R A o B R I B 0 . MLS #E 15 e A0 B F A I 5 3E R & B e 5 em A B R 17. 9%, 15 em kb B
R I R R R B A R L 5 om A BT 154, 8%, 15 cm Ak FRR 45 SRR T e ORIAR ZR Hb R v R B A B K & CKOK
-, 3X R W B AN T O S AU R AR A Y P L AR T MR SR E R KA S AR i
LZE AR RE R R . TY MLS FIBY 785 em 4B R BF 5 FITAR 2 op nl 5 Pk Bl 25 B 2 R K2 & CKOK A H 22
S U TY FIMLS 7E 5 em Y w5 BE X # R AR R VLAY 8 F2 90 B &2 LASCHE i b 25 i 748 it 2B W it
R BN I TY A MLS 2 3000 ROAME A Kol BT UL, AR 2R P08 3% 40 5 1) 25 I 19 5 B v B R B 2R K
AL Z— .

AR A R R A TR RE SRR R T DA OC . XIS e 22 AR AE v A 1 B AN T MR K AR S W o0 i A
FT B /NG A LY, SRR AR 200 01 I 5 1 Bl R 48 HER S U A L BT RS i oKt E . oK
% (zeatin, Z'T) REAE Hil SO ) 40 M 1) 434k, 8 30 A 5 L 40 % 28 B AR 2R 1 R A S R A B R . 5 s A5 R BF 5T
AN T) X)) B e BE X B A& (Medicago sativa) 7= e X i 5T B 52 e B4 3, 8 10 0T 2 20 B A B 28 v B8 1 1 T I o
AW, TZZ TY MLS By Al i PR [ 5 ik B B2 28 v B8 A 35 0 i 384, g XY R BY DR B2, e B8 22 X 504 B
T YA E T B R . B XY A, HE Al B AR ZE 5 om &b B - FURR v g I MR S R B T CK,
TZZFIMLS7E 15 cm A0 BRIy 5 FUAR 22 op (9 AT 9 1 2R K02 22 CKOK P 39 B AN AR 4G T TY ATMILS 76 5
em Ab LR R IR RAMEAE A o AT UL AT AR R O B D) R R M AR G A AR L O 2
IR I AR I RE , 5 5 S BUAME AR K o MR T M AR 1 S B AE N S 3 3l B A, AT e S AR R AR
P13 il o B R DA S e AR KA G
3. ARABEZHAEMNELAER RO A

ORE A 77 R BT TN R B ROCR /Y AR b ) B IR O E AR AR b e TOHLAR 1 OMLET 4855 o
TR NIEIAT W A2 Y T R AR R R, A AR B ) A B R BIL R R A5 AR A 4 A Bl K IR B )
Fie o B A I ST R B, 3 R A T I R OK Y T ORIDREL AR 1 A v R G g 3 R S NDF
M ADF & 5Bl 2 5825 W AR . 78 K 5 B 551000 DG MBI B B g b, B E B BB L ZE 4R 15 1 NDF Al ADF
R, SR 255 Y T RE e R, CP B Ry, R R AR S IR Y IR BT . AR WIS Bl
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AHIF5E 0 a2 N ARG IR T ORI B RE R E X TZZ  TY JMLS XY BY 33X 5/ 36 2 5 A (0 14 A Kok
fig M i ) S T A S s B ) R RO AR BE R R A AR R SR TE R LRV R TR
GO, RAAMEE AR 15 em AV R SR (2Rt AE W B R AR AME A KBS . WA O S
/NS em, TY FIMLS 8 CRMEA K, To AR R NI A2 28 CKOKAF A dl Fil 2 S8 b2 AR 1 . Rk U6, TZZ
A MLS 3 A 5 f8 25 15 cm W), B8 5T 47 b (o & AR A2 2R 4, X510 ol I3 o) 2B KOR & H AR BR 32 52 i B K,
TESEBR A A 7 Hpr v BE A0 K ) 2 3 7 R A, 10 em I TZZ S M AME AR K, MLS 545 (b A K, DR I 78 2R 7
XA S AR 10 em A EN BT BRI &5 de R AL TY 38386 A v B 5 B2, 76 10 em Ab 3R LB 54 0 FR 2457, 15 em
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