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Abstract: Through the investigation of agronomic traits of 35 half-sibling families of Medicago sativa, the genetic
variation of agronomic traits among families was analyzed, in order to make informed decisions on likely gain in the
breeding of alfalfa varieties. It was found that there was very significant variation in traits among the different
families. The coefficient of variation among different traits ranged from 5. 24 % —33.18% . Generalized heritability,
family heritability and genetic progress were, respectively, 0.05% —69.04%, 1.07% —72.90% and 0—20. 08.
Plant height, stem diameter and branch number were significantly correlated with fresh herbage yield ; the number of
branches was significantly correlated with hay yield and seed yield; there was a significant correlation between
different stubble measures, except for the ratio of fresh: dry and the ratio of stem: leaf. Using membership function

multivariate analysis, four elite families, (designated FM,,, FM., FM,; and FM,), were identified, and the average
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genetic gains for plant height, stem diameter, branch number, fresh grass yield, hay yield, fresh-to-dry ratio, stem-
leal ratio and seed yield of the selected families were, respectively, 3.78%, 0.43%, 10.21%, 1.08%,
4.82%, —0.16%, —0.27% and 9. 36% , respectively. There was a large genetic variation among the traits of the
35 half-sibling families, and there was a large potential for improvement. The elite families initially identified provide
a germplasm resource for ongoing breeding improvement of alfalfa.

Key words: alfalfa; half-sib progeny; agronomic traits; genetic variation; genetic gains
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Table 1 Origins of various families

K % Family B RER IR Source of materials K % Family RER IR Source of materials
FM,.FM,, .FM,; B[ /5 X 4 Algonquin FM,.FM,,.FM,, 4 25 Golden impress
FM,.FM,, .FM,, [ 4% & 45 Longdong FM, .FM,, .FM,, =14 H Sanditi
FM,.FM,.FM,, 4 25 Gannong No. 2 FM,.FM,, .FM,, CW301
FM, .FM,; . FM,, H 4 45 Gannong No. 4 FM,,.FM,, .FM,, CW200
FM. .FM,, . FM,, " 1% Zhongmu No. 1 FM,,.FM,, . FM,. FIXL Aohan
FM,.FM,, .FM,, T 1% Ningmu No. 1 FM,, .FM,, [P 1E Hexi

AR TE T H R E M VU T B R R s 6 AT . I X TR AT, EL R ME R (107°17" E,
37°46" N) MR 1436 m, 45V B3R 7. 7 °C, i fie i AR 39, 3 °C, il s e AR U — 28. 9 °CL, =10 Cry4E Bl
2950 °C, L FE W1 162 d, 4F ¥ H FRAF 4L 2876 h, AE ¥ RE /K B 289 mm, FEFE 4 6—9 H 4E2 K & 2690 mm, A &
L (0 5% PR R 8 1 R A P s 0, R TR R RN A R A A b 2 — . RS0 - R 4 4, 0~60 em £
EHEVFHERASTENO0.51 g-kg LM ASTENI. Smg-kg |, &M EN0.49 g-kg ', A BB A O 13.97
mg-kg LT ERO.51 g-kg LI EE N 9. 87 mg-kg L AN EFE N O0.51 g-kg .
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CV=g/ux100%
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B2 S 4 2 variation freedom square mean square
[H] A2 5, 7 Al °
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Table 3 Variance analysis of each traits

(EN Hk A 5K A ¥175 F{H 25
Traits Cuts Variance source Degree of freedom Mean square F value  Statistical significance

¥k 5 Plant height 1 K % Family 34 351.77 2.70 P<<0.01
1 % % Family 34 228.22 3.69 P<20.01

Il % % Family 34 211. 88 3.26 P<<0.01

Z£H Stem diameter I % 7 Family 34 0.37 1.16 P<<0.01
Il % % Family 34 0.80 1.97 P<<0.01

1 K % Family 34 0.31 2.25 P<<0.01

43 4% Number of branches 1 % % Family 34 5935. 36 1.47 P<<0.01
Il % % Family 34 5796. 52 1.72 P<<0.01

Il % % Family 34 3516.55 1.38 P<C0.01

¢+ I Fresh-dry ratio 1 % % Family 34 0.35 1.01 P<20.01
1 % % Family 34 0.33 1.07 P<20.01

Il % % Family 34 0.23 1.16 P<<0.01

250 H Stem-to-leaf ratio I % 7 Family 34 0.09 1.09 P<<0.01
Il % % Family 34 0.10 2.12 P<<0.01

1 % % Family 34 0.03 2.34 P<<0.01

fiif 57 4t Fresh yield 1 % % Family 34 31.67 0.90 P<20.01
Il % % Family 34 15.14 0.90 P<<0.01

I} % % Family 34 9.55 1.72 P<20.01

T 77 & Dry yield I % % Family 34 3. 86 0.95 P<<0.01
1 % % Family 34 2.01 0.98 P<20.01

Ili K % Family 34 0.03 1.78 P<<0.01

fif % 7% i Fresh yield B Total yield % % Family 34 141.93 1.09 P<<0.01
T H % & Dry yield Hr Total yield % % Family 34 11.64 1.03 P<<0.01
Fft 7 7= & Seed yield S Total yield % % Family 34 41295.01 1.21 P<<0.01

T T VI CITACERES 17E 45 278 51 34, R 1A,

Note: I, II, III represent the first crop, the second crop, the third crop, the same below.

X 35 Oy BRI A B 3 FEAC 2 MO KA KBl 7 7= B O G e B W (3R 4) 4% Ge T AR R R MR T 47 78 5 K 1 22
BB RZMON 5. 24%~33.18% , F-I{H M 0. 40~353. 62, FEX LR 1.2 326 B B 28 B R B L fef B
ST DL R R AR R BB A, 4 R 23,9896 .23.93% . 19.44% 17.26% .17.52% F133.18%

=
B
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A5 5t BB PR Ol ZE LS 178 (5. 24%0) 38 34E(5.63% ) o M F =i b 177. 32~672. 63 kg-hm %, ‘-3 {H K
353.62 kg-hm *; 55 1 # 250k 3. 44~4. 22 mm, P {H H 3. 85 mm, B IZ MR 1% RE M R, — 8 S R AOK
T 10% BEWIREAS 0] 22 S K%, & MR 9 Shannon— wiener ZREPESE B (H ) K 1. 47~2. 05, Hrh 280155 17 2%
MG AR 2 2 VB 3 DA R R M R e (1 2 AR R R AU K, R 2..02.2..05.2. 05 F1 2. 02, 3 B a3 SR A v Y as %
2 RE VR A3 A B M B T LU SR 1RD 2 0 2R PR B /N, R 1047 (1. 53, R A A B o AR
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Table 4 Descriptive statistics of each trait

PR HW R AR /M W2 PIME bRk 5 5 R Z R R
Traits Cuts Maximum Minimum  Range Mean  Standard  Coefficient of vari-  Genetic diversi-

deviation  ation (CV, %) ty index (H")

H i Plant height (cm) T 94.11 69. 22 24.89  85.45 6.25 7.32 1.81
Il 75.22 56. 56 18.66  68.28 5. 04 7.38 1.82
m 75.67 56. 89 18.78  68.37 4.85 7.10 1.88
244 Stem diameter (mm) 1 4.22 3.44 0.78 3.85 0.20 5.24 2.02
Il 4.16 2.74 1.42 3.42 0.30 8.71 1.98
1l 3.57 2.93 0. 64 3.27 0.18 5.63 1.93
3 B8 Number of branches 1 271.00 94. 00 177.00  185.50 4448 23.98 1.93
(No.-m™ ) Il 269. 33 85.00  184.33 183.68  43.96 23.93 1.99
11 240. 00 105.00  135.00 176.13  34.24 19. 44 1.94
ff F Lt Fresh-dry ratio T 4.63 2.42 2.21 2.96 0. 34 11.62 1.47
Il 4.50 2.33 2.17 2.92 0.33 11. 40 1.53
m 4.01 2.54 1.47 3.04 0.28 9.12 1.76
2201t [t Stem-to-leaf ratio I 1.59 0.86 0.73 1.21 0.18 14. 64 1.91
Il 1.50 0.83 0.67 1.20 0.18 14.92 2.05
1l 1.04 0.71 0.33 0. 87 0.08 9.24 2.05
i 77 4 Fresh yield (t+hm %) 1 24.51 10. 66 13.85  18.31 3.25 17. 74 2.00
Il 17.43 7.26 10.17  13.20 2.25 17.05 1.85
11 12.47 4.84 7.63 8.35 1.78 21.31 2.01
T/ 4 Dry yield (t+hm %) T 8.23 3.23 5. 00 6.26 1.13 18.05 1.97
Il 6.15 2.22 3.93 4.58 0.82 16. 94 2.00
m 0.72 0.25 0.47 0.40 0.10 25. 00 1.89
i 7 P2 B Fresh yield (t+hm ™) 7= & Total yield 53.12 23.23 29.89  39.86 6.88 17. 26 2.02
FH 77  Dry yield (t+hm ™ ?) B R Total yield 14.74 5.70 9.04  11.24 1.97 17.52 1.99
FiF 7= & Seed yield (kg+hm™®) g% & Total yield ~ 672.63 117.32  555.31 353.62 117.32 33.18 1.95

2.2 BMERIEAE LSS

WAL SRR AR B GG R — R ey, AT IR AR BERT, 5T st IR KR . DL 35 540 H T R
ML Z 3R AR 09 5 22 43 M SRy B ily, % 5 5K R A1 AR S i) 3 B2 K 3R AT O 25 0 T MG SR AR L 25 R AR
(K 5): 3507 52 AL B A& & PR 1% 5 25 A8 A5 78 S B /N T 3R B 5 26 AR A% S 22880, 130 WD 3k S P RS A2 ot
AL R 3R DR E 1Y L 30 32 PR R R B SR o SRR AN O3 BB B S R R (B 0 ) Ol 15, 4406 #1032, 4206, R T
R i Y A, 70 A 35t 4% 78 S R BB R T ok v ) 354 78 S R 0, U O S ) A R 1) A K 3545 78 S R
BN A A 78 S L 25 S BTN X ZERUR S R R AT R AN (R XS TR S T K R BT
b 2RI LG A K o7 57 i 9 R AL AR B Tk v ZEOHL, U I e R R R R R R
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Table 5 Genetic variation parameters of each trait

E2IN HIK Wi e Fy 2 MBS FBMEERFE 7 SGRES KRS REIEE MG

Traits Cuts Genetic  Phenotypic Phenotypic co- Genetic coeffi- Broad-sense %75 Genetic ¥ Rela-

variation  variance efficients of ~ cients of varia- heritability =~ Family  advance  tive genetic
(ogz) (apz) variation tion (h*, %) heritability ~ (GA) advance

(cv,, %) (CV, %) (hi, %) (RGA, %)
F i Plant height 1 73.79  155.00 14.57 10. 05 47.61 62.93 6.13 7.18
I 55. 46 80.33 13.13 10.91 69. 04 72.90 7.16 10. 49
Il 48.97 81.29 13.19 10.23 60. 25 69. 34 6.02 8.81
ZE4 Stem diameter I 0.02 0.32 14.71 3.38 5.28 13.88 0.02 0.57
Il 0.13 0.45 19.59 10. 59 29. 21 49.26 0.18 5.24
1l 0.06 0.15 12.02 7.28 36. 68 55. 62 0.14 4.26
437 %% Number of branches 1 629.00  4258.04 35.18 13.52 14.77 31.79  13.54 7.30
I 807.84  3642.27 32.86 15. 47 22.18 41.81  20.08 10.93
Il 325.42  2648.78 29.22 10. 24 12.29 27.76 8.66 4.92
fif F L. Fresh-dry ratio I 0.00 0.35 20. 04 1.20 0.36 1.07 0.00 0.09
Il 0.01 0.31 19.13 2.97 2.41 6.80 0.02 0.57
1l 0.01 0.20 14. 83 3.42 5.33 14.00 0.03 1.00
251 b Stem-to-leaf ratio 1 0.00 0.09 24.29 4.26 3.07 8.52 0.01 0.93
I 0.02 0.05 18.81 10. 82 33.10 52.74 0.12 10. 17
Il 0.01 0.02 14. 34 8.94 38. 83 57.23 0.06 7.39
ff 557 it Fresh yield T 6.26 25.54 27.59 13.66 24.51 44.47 1.64 8.96
Il 2.99 12.21 26. 46 13.09 24.48 44.41 1.13 8.58
Il 3.02 4.70 25.95 20. 80 64.22 71. 04 2.36 28. 28
F &= 4k Dry yield 1 0.82 2.96 27.48 14.42 27.55 47.59 0.64 10. 28
Il 0.44 1.51 26.78 14.43 29.05 49.06 0.49 10. 68
1l 0.01 0.01 28.61 23.53 67. 64 71.78 0.13 33. 64
i 79 77 B Fresh yield S Total yield 3.75  131.95 24.40 4.11 2.84 7.92 0. 40 0.85
T H P 4 Dry yield B =it Total yield 0.11 11. 34 7.16 0.71 0.97 2.85 0.04 0.08
A 7= i Seed yield B 77 i Total yield 2386.68 34930. 52 52.85 13.82 6.83 17.34 16.51 4.67

W% I R WMIR Z B8 A F i R Lo 0~1, % T 1 b R AR 5358 4l JE P e, 26 T O i 38R R AU 7R
S PR T R KSR Y ) SR AL 1 0. 36 %0 ~69. 04% , Bk 3HE)T B4R H BRI R T 405, 1 IR PN
SEEIN Ay R s A TR KO o MR 3TEM R R G I T 40%, 43 ik B T 62.93% .72.90%
69. 3426 , SRR A AL AR L B T b 1 2 7E RN RS 1FE | SR P e R TR PR R KR B TR, 4
1.07% .6.80% .8.52% .7.92% .2.85%.

Az MR S 5 A% 1 BE (G A RIRE G 35t 4% 1 B (RGA) J2 1 2 7 0135 8 1) 2 AR, — Iy 3ot A% 1 i K, o

AAE NP RGA A MR v 7 (0 3 B 45 AR, RGA B U B IR ol R bR, ARG 7E 5% R T
ﬁﬁGA%ﬂRGA,,uﬁaﬁafﬁgm*ﬁﬁ B AL BEE N 0.85% , ML #EE 4 0.40 t-hm *. BREGEE 242 M0 gL 1ok
T 40 %6 H AR 38 1% 7 BE K F 100, U B2 PR T DA W T R A7 S 6 FL LA B0 i sl R AR o 20/ B T L AT
B 3 Y 5t A% A R AR, SRR T L A AH X 8 A i R A, U W R B R R 2% AT s A 1Y g
AR
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B K, oM 0. 91, BRI 25K e R R 0 R DG R AL
43518 0.50.,0. 09, /N F 7 A% B 6 7 Y AH OC
B, VA 5 Bk 2SR AR e, 40 A B e R e 4 A
VTR MR 52 R g R 2R
o A% B 3 A 56 (P<<0. 01) , /B g 5 e e = i
PR M G (P<<0.01) , AL B S b 7 e i
FHE(P<C0.05) o H1 I AT UL 1 78 B i, 25 K R 0 A 8K
S0 R K, i A R T, T R A K 5 o A B
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2.4 RFVERELE AR IE 69 48 K 0%

ENGE RS AR R N % N e
BT R R BE T RN ZE 0t B A 2 R DA G 4 b R
BI(6), BREENT LA 1 27 550 3 A 1o & AH e 1

1.0
PH| PH | 0.48  0.58 0.50 0.35  0.35|0.44 0.20 0.8
SD| @  sD | 020 0.09 0.08 0.17 0.32 -0.13 0.6
NB| @ NB | 0.76 | 0.63 | 0.30| 0.14 | 0.39 0.4
0.2

FY FY 0.91 | 0.22 0.10  0.25
[ ) @ o
DY| & @ @ o 02005 0 |,
FR| (* FR | 0.32 -0.23 -0.4
LR| (e LR -0.13 e
" -0.8

Y % SY
-1.0

PH SD NB FY DY FR LR SY

1 AEMEAK E B8 S

Fig.1 Correlation analysis of different traits

PH: #7 Plant height; SD: Z£#1 Stem diameter; NB: 43 4% % Number
of branches; FY: ff ¥ 7= i Fresh yield; DY : F® =4 Dry yield; FR:
fif + [t Fresh-dry ratio; LR: 250} [ Stem-to-leaf ratio; SY: FflF 7= i&
Seed yield. T [A] The same below. *3 75 i 3 A0 3¢ (P<C0.05) , ** & IR 1)
I A5 (P<<0.01) . * represents significant correlation (P<C0.05) ; **

represents extremely significant correlation (P<<0.01).

Ob, AR MR 3TEZ A A W A OC I, ELER T 8 1 LU 1. 27 550 3 AR5 B B 35 AH A, R & Mk 3 7

Z 8] (A SR TR ) 1 A 2 KR o

®6 ATREFEXRMEREHEXRY

Table 6 Correlation coefficient of different stubble traits

TEW ¥k Plant height ZEHl Stem diameter A% Number of branches fif Lt Fresh-dry ratio
Stubbles 1 I il 1 1 1 I 1} 1 1 il
1 1.00 0.97%%  0.99%% 1,00 0.70%%  0.97*  1.00 0.96%  0.84%x 1,00 0.91% (.34
1l 0.97*x  1.00 0.97*%  0.70%x  1.00 0.63%x  0.96%x  1.00 0.88%%  0.91¥x  1.00 0. 24
Il 0.99%x  0.97*x  1.00 0.97+x  0.63*x  1.00 0.84%%  0.88*x  1.00 0.34 0.24 1.00
R 21 [ Stem-to-leaf ratio fif 5 7= 1t Fresh yield + 5775 Dry yield
Stubbles 1 I I 1 1 I I I
1 1.00 0.85%% —0.05 1.00 0.93%%  0.73%  1.00 0.89%% 0. 60%*
1l 0.85%%  1.00  —0.19 0.93%x  1.00 0.81%x  0.68*x  1.00 0. 68%x
I —0.05 —0.19 1.00 0.73%  0.81%¥+  1.00 0.89%%  0.60%*  1.00

e+ RN B E AR5 (P<C0. 05) , =+ F R i i 4 & (P<<0.01) .

Note: * represents significant correlation (P<C0. 05) ; ** represents extremely significant correlation (P<C0.01).

2.5 RExH

X35 AL EE X RMATRIE M (B 2) 4R 52, W BADKBEME LA MER 7R, KR A QK
FM, .FM,.FM,.FM. .FM,,.FM,, .FM,, . FM,; . FM,, .[FM,; .FM,, .\FM; .FM,, .FM,, .FM,, . FM., . FM,; .FM,, \FM,,.
FM,, . FM,, . FM,, .FM.;; 58 B A FM, . FM,,; K #f C 045 FM, .FM, .FM, . FM, .FM,; .[FM,,; K D 2 FM,,; & ¥
EJ FM,, FMao ZEHE A S MORTE A5 R I By Y47 s S B bk 22 o0 B8 B B = i 1 L DA S 2K Fe 3
R IEHE C T B s AR s 8K, AT DU Ay v 7 A 600 B b ) 5 20 D RIS E 25 MR H8 b K L4 e

i’i%o
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2.6 RAMESEJK LSRN

W 35 MR AR MIMR S M o BB B R R T
B B 2R HORURR R R S PR A 4 A i
A B RERMENRER . HRRME
BIFME L2 8, LA 106 MY A e R JETT 2 85, HE 44 1T 4
MR Z 45 5 & FM,, . FM,; . FM, . FM,, # 3 o 14 1k 36
AL RMEFR . RIFRSIAR RO 2R 5
REH L R R L 2R R R R
0 SR (E A 74,03 em 3. 51 mm 181, 77 +-m ',
39.86 t-hm *,11.24 t-hm *.2.97.1.05.353. 62 kg-
hm ™, ABER R I Wk i ZEHE o0 R E i R g TR
PR E L 25 HOR Rl R R O 4 {E R 78, 12
em.3.55 mm.236.694 m '.45.75 thm °.12.61 t-
hm ?.2.91.0.95.544. 41 kg-hm * , 35t 1& 5 25 73 5] K

x7 BIEEFEARKXEZNERS S
Table 7 Distribution of traits of 35 alfalfa half-sib families

- 3.85

- 2.51

2 BAMEEFERIXEARERE
Fig. 2 Cluster heat map of 35 alfalfa half-sib families

[ETN Z ¥ Groups

Trait A B C D E
¥k Plant height (cm) 74. 14 78.24 76.43 68. 30 64.24
Z5 M Stem diameter (mm) 3.51 3.70 3.46 3.64 3.53
/3 B8 Number of branches (No. »m ™ ") 176. 45 223.89 221.78 149. 56 99. 56
fif 55 7 it Fresh yield (t-hm ™ ?) 39.98 48.42 43.73 26. 10 25.18
F = 4 Dry yield (t+hm %) 11.23 12.37 12.51 7.97 8.11
#f T It Fresh-dry ratio 2.96 3.73 2.88 2.71 2.79
251 [t Stem-to-leaf ratio 1.09 1.23 1.07 1.04 1.05
Bl 77 i Seed yield (kg-hm %) 325.73 219.08 560. 95 177.96 288. 70

#8 FARFRBEMSGATNE

Table 8 The comprehensive evaluation values of different families

RE GAWME  HH | BF GAWRE WA | KR GAITNE A4 | R GATRE B4
Family Comprehensive Ranking | Family Comprehensive Ranking| Family Comprehensive Ranking | Family Comprehensive  Ranking
evaluation value evaluation value evaluation value evaluation value

FM,, 0.79 1 FM,, 0.62 10 FM,; 0.53 19 FM,, 0.44 28
FM,; 0.75 2 FM,, 0.62 11 FM; 0.53 20 FM,, 0.43 29
FM, 0.74 3 FM,, 0.62 12 FM,, 0.53 21 FM;, 0.43 30
FM, 0.72 4 FM, 0.61 13 FM,, 0.51 22 FM,, 0.41 31
FM, 0.66 5 FM,, 0.59 14 FM, 0.50 23 FM,, 0.40 32
FM,, 0. 66 6 FM,; 0. 55 15 FM g 0.48 24 FM., 0.39 33
FM,, 0.66 7 FM, 0.55 16 FM,; 0.47 25 FM,, 0.39 34
FM, 0. 66 8 FM,, 0.55 17 FM,, 0.44 26 FM., 0.27 35
FM,, 0. 64 9 FM,, 0.54 18 FM, 0.44 27
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®9 ARRRAEBMRWEEILE

Table 9 Genetic gain of each trait in superior families

EE 3= el IR BERL R TR T L ELNid =4

Family Plant height  Stem diame- Number of branch- Fresh yield  Dry yield Fresh-dry ra-  Stem-to-leal  Seed yield

(cm) ter (mm) es (No.»m ') (t*hm *)  (t-hm %) tio ratio (kg-hm ?)
FM,, 77.43 3.75 215.78 45.10 12.50 2.97 0.86 587.93
FM,; 79.11 3.71 255.11 38.76 10. 50 2.93 1.00 672.63
FM, 78.30 3.39 259. 22 48.38 13.55 2.79 1.07 524.23
FM, 77.66 3.37 216.67 50.76 13.91 2.96 0.89 392.84
A {H Selected mean 78.12 3.55 236.69 45.75 12.61 2.91 0.95 544. 41
A {E Population mean 74.03 3.51 181.77 39. 86 11. 24 2.97 1.05 353.62
1% 1 35 Genetic gain (%) 3.78 0.43 10. 21 1.08 4.82 —0.16 —0.27 9.36

3.78% .0.43% .10.21% .1.08% .4.82% .—0.16% .—0. 27% .9. 36 % , A LS R W BE 2L MR FD 7 5 10 18t L
25 HBIEIE M B, A AR R R A BRI =S .

3 it

BT mrEHE T L 7T AR 124 B SR 35 AR RIAT T BRI . RESHT T TR
POARTEAR R 2T B AR S8 B0, A3 T 25 MR 1938 1% S48 @ ik 4 354 R R & MR O 22 40 Bt R 3, BT A HE AR
R RPN B E 2R FUrE 2B & B 16 k&R ME sk B8 2 ks R x5,
A RER R AT R AR N ST KN S8/ G e i b W = U =AD& s N IRl
BIRTF10%, 52 pR a5 % B A8 bk i ZERL RO I IE — B0, 5 Ik B U8 45 % B 1S R e o B R RN b B R
BT R -8 SRERSHERERBE ERRZBE K, 2R ERE S T 1, 50X s poRk A
B I8 L 2 REVE R A3 A S A M O T R B R R AL T RTRE . B TARARS I 35N KRR A 124 TE A
dn Al PR e PR S A BRI A AL L%, 43 F BHL ACE Wil i 4 T — 2B iR

WAL S B TEAE R 2 Rl 00 T 2 R B RO U A5 Ik A 4R AR Y s AL 0 R S R AR 8
Ik SR AR M AR G5 A 25 T AR BE 1 R BE RV T3 L AN TR TR SR A R 2 ) M 5 R Mk 1 T s A% 1 B HE 40 %6 LA
L 3B AR AL TR KT T AR R R e s A ) T B AR, TN E R B G A R B Ak
Z F) AL R A K . RS AEN T 8L Jy i T S S AR A AR ) s fE 1 12,1596 .40, 65%
20.03% .31.89% , T Hi ™ & 1.2 A B 7 &0 ) st R T 90 2 50554 iy T 5= & e )
34.95% .50.42% .1.90% , LA Jz F 0 255045 1Y 97. 48 %, AT BE S A IF 23 1Y 3 36 b4 R T 22 Ml 32 B R85 [N K Y
F, A TN ESR . ANGE T & AR R B 5L RECN 7.160~52.85% , K R il S 1.07 0%~
72.90% Bk ERLAY R AV § R BOM R R AL N1 w5 FIHER X AR AR AR (Melilotus albus) Y- 7] il
KR WP FTAE LA B 2 7 RBONE R T IR R R R AR T Hml . ABE 5T b 4 MR 0 33t 4% 22
SRBO/NT R TR A, UL X SR 2 IR B R K, R AR TE S 48 22 (Bromus inermis) £ M
ARG FTEE RARL . DAAERESE R0, 3845 ) A BB 58 2V e BRI R A5 L D Ry SR A 3 1% 10 358 12 50 R 4 B 5 35t
18 A5 S 0 KON & 2B AR 2 3t 0 5 A2 B8 R s AL A 3 RO A8 SO 0 7E — E SRR T AR
T 75 L b BRI P DR B 8 B S IR TR P 4 5 38t A 0 R 3t A R SR A R SR B A R v SR L Y 3 A% ) s A%
HERE PR AR T R R R T AR B AT

FH S 3 AT FT AR W 45 IR 22 ) A B06 3R, 1T DA 2 MR A P o B R R AR S Y AR BIESY 35 K R bR
55 B AR SE PR 45 5 5 AR SSRGS AR AL, U AR R mT LA R i N LA I AR OGP o R
IR AR S R R R R o BRUILZ AN XS 35 KR BEAT T RIS HT K A3 T 54 R e Bl i 25

I
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FEBGEEE, LA 100 I AR EH T 40 R K F, ol LIAE MO0 B AP oA R4 T .
4 Zig

ARG K A B S 35 K MR R AR R A KR R A s e AR = AR s s R T
TS I %N AU I N AN R S 31 Y A E N SR i i = S = O AR CPA R E
WFE R 1. RIS RIMI R R 40 8 T 5 A ZERE, 2B C A AR A & 7= My S5 i F Sk R . ) S
J@ PR AT L 7E 35N B T i FM,, JFM . . FM, FM, X A MEBR K R, e B s a5 fha it 74 .
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