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Study on the production performance and utilization period
of alfalfa in Guanzhong region
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(1 College of Animal Science and Technology , Northwest A& F University ,Yangling , Shaanxi 712100, China
2 State Key Laboratory of Crop Stress Biology in Arid Areas,Yangling  Shaanzi 712100, China)

Abstract: [Objective) Production performance and proper use age of 8 cultivars in continuous 8 years
in Guanzhong area was investigated to selected the suitable alfalfa cultivars in Guanzhong region. [Method]
In 2002—2009,8 cultivars from abroad and home as subject were investigated, the characteristics including
height,dry yield, the ratio of fresh/dry and stem/leaf were tested. And the adaptability and effective utiliza-
tion period were evaluated comprehensively by the membership function and regressive function. [Result) 8
years observation results showed that plant average height of Victoria and Zhongmu No. 1 reached 71. 67
and 70. 89 cm respectively and were higher than others; There were significant differences in dry matter
yield among 8 cultivars in different years. Among these cultivars,the high average annual dry-matter-yield
were Haygrazer, Zhongmu No. 1 and sandity, which were 48. 19%, 39. 16% and 38. 55% higher than
Guanzhong respectively, and the 4th year was the high-yield period. [Conclusion] Zhongmu No. 1, Hay-

grazer and Sandity were suitable to be cultivated and deserved extension in Guanzhong area,and the best
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period for economic use was 5 to 6 years.

Key words:alfalfa; production performance;use age; Guanzhong region
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T 50 b B AE BV A % I B 2 b DU AL T
Z 04 A6 B BT WO R, A dE 4 34210, R &
108°10", Mk 454. 8 m,4EH H [ 2 150 h,4E <R
12~14 C A% 3 e 155 AR 39 ~40 “C o 4% i Jo A iR
—21~—15 "C, W2 i A7 2 W0 9 A AR K B OK i
621.6 mm, EELEP T 7.8.9 A, HFFEAKMWLD,
AET R, W+ 2EE, A HLE 15. 0 g/kg.
2% 56 mg/kg, & B = 3. 4 mg/kg. E K 165
mg/kg,pH N 8. 26,
1.2 fik# Rl

Ay 8 AN ETE MRS 1 FoR, Hb 6 A5l
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Table 1 8 tested alfalfa varieties and their origin
"5 TwA o
Code Alfalfa variety Origin
1 W #H Haygrazer fn4 kK Canada
2 B 1% 54 Alfalfa 54 fif 2% Netherlands
3 9% Derby fir 2% Netherlands
4 Z AR Je FF Affinity *E U.S. A
5 4k Z F) V. Victoria *E U.S. A
6 =15F] Sandity T 2% Netherlands
7 F15 15 Zhongmu No. 1 #1[H China
8 4 Guanzhong #1[E China
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Table 2 Height of eight cultivars in different years cm
i A Year ¥y

Variety 2002 2003 2004 2005 2006 2007 2008 2009 Average
W #H Haygrazer 65.95 a 75.94 a 76.16 bc 81.60 a 75.94 b 78.10 a 50.58 d 52.37 ab 69.58
E 75 54 Alfalfa 54 67.39 a 69.54 ¢ 76.82 be 80.55 ab 76.74 b 68.73 ¢ 56.39 be  50.74 ab 68. 36
{452 Derby 67.98 a 73.23 ab 73.57 ¢ 75.01 ¢ 74.63 b 64.44 d 53.65 cd 51.27 ab 66.72
ZAEJe U Affinity 65.03 a 70.14 be  76.98 be 78.59 abc  80.51 a 68. 46 ¢ 53.97 cd  49.86 ab 67.94
4k Z F| V. Victoria 66.59 a 75.11 a 79.58 ab 81.84 a 82.48 a 73.07 b 59.37 b 55.34 a 71.67
=19 ] Sandity 60. 36 a 70.79 be  80.79 a 80.61 ab  80.28 a 70.40 be  53.06 ¢cd  52.24 ab 68.57
HF1 8 15 Zhongmu No. 1 70.61 a 73.06 ab  79.95 ab 76. 81 be 82.26 a 69. 76 bc 64.24 a 50. 49 ab 70. 89
FH Guanzhong 51.08 b 59.37d 61.74 d 63.38d 65.49 ¢ 60.94 e 49.57 d 46.87 b 57.31

¥ Average 64. 37 70.90 75.70 77.30 77.29 69. 24 55.10 51. 15

TE < [ 50 B0 5 bn A [ /NG 52 B 3 7R 28 5 .35 (P<<0. 05),

Note: Different lowercases indicate difference( P<Z0. 05)
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Table 3 Fresh-dry ratio of 8 alfalfa varieties in different years
i b AEfr Year Ty
Variety 2002 2003 2004 2005 2006 2007 2008 2009 Average

P # Haygrazer 4.15 4.16 3.90 3.78 3.50 3.54 4. 41 4,23 3.96
i1 54 Alfalfa 54 4.21 4.44 4.00 3.86 3.63 3.27 5.92 4.68 4.25
ffi52 Derby 4. 06 4.99 3.57 3.85 3.78 3.53 4. 86 4.06 4,09
ZAE e 4% Affinity 4.29 4.11 3. 80 4,12 3. 90 3.70 5.01 4,37 4.16
4k ZF| W Victoria 4,14 4,65 3. 90 3.78 3.59 3. 64 4,24 4.73 4.08
=14# Sandity 41.56 4.62 4.13 3.80 3.63 3.81 4,44 4.15 4.14
1 1% Zhongmu No. 1 4,12 4.51 3. 74 4.10 3. 64 3.95 5.41 5.25 4.34
Jth Guanzhong 4.01 4,62 3.70 3.86 4,04 3.75 4,97 5. 14 4.26
¥ Average 4.19 4.51 3. 84 3. 89 3.71 3. 64 4.91 4.58
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2005 4, B A2 AR BRI 3 . 51k 6 A dh B 25
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Table 4 Stem-leaf ratio of 8 alfalfa varieties in different years
w i Ay Year Sy
Variety 2002 2003 2004 2005 2006 2007 2008 2009 Average

T H Haygrazer 0. 69 1. 11 1. 60 1.02 1. 26 1.17 1. 24 1.28 1.17
EE 54 Alfalfa 54 0.78 1.22 1. 50 1.27 0.98 1.04 0.99 1.15 1.12
{52 Derby 0.75 1. 04 1.40 1.21 1.15 1.25 1.13 1.32 1.16
ZAE R AF Affinity 0. 66 1.11 1. 28 1. 45 1.29 1.21 1. 25 1.37 1. 20
4t Z F| . Victoria 0. 66 1.02 1.48 1.17 1.19 1.08 1.14 1.23 1.12
=184 Sandity 0.68 1. 27 1. 35 1.42 1.31 1. 25 1.55 1. 69 1. 32
HH 1% Zhongmu No. 1 0. 65 1.21 1.25 1. 14 1. 04 1.15 1.23 1. 39 1.13
%1 Guanzhong 0.75 1. 45 1.40 1. 05 1.13 1.01 1. 54 1.67 1.25
SEH4) Average 0. 70 1. 18 1.41 1.22 1.17 1. 15 1. 26 1. 39
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Hay yield

5 1 1 1 1 1 1 J
2002 2003 2004 2005 2006 2007 2008 2009
F4y Year
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Fig.1 Analysis on hay yield of different
varieties in different years
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Table 5 Subordinate functions and comprehensive value of 8 alfalfa varieties
p
L - HJE lﬁlﬁﬂlﬁ Subordinate finction value S AT v
Variety HQI“J' T 1 ] £ ) T*ﬁm. Evaluation Order
Plant height Fresh-dry ratio Stem-leaf ratio  Dry matter yield

W #H Haygrazer 0.854 5 0.000 0 0.304 3 0.977 1 0.514 2 3

E 75 54 Alfalfa 54 0.769 5 0.767 4 0. 000 O 0.510 2 0.503 6 4

{52 Derby 0.655 3 0.3380 0.347 8 0.416 0 0.418 3 5

ZAE R A% Alfinity 0.740 3 0.534 6 0.434 8 0.447 8 0.399 2 6

4k Z |l Victoria 1.000 0 0.327 7 0.058 0 0.553 6 0.387 7 7

=15 ] Sandity 0.781 4 0.482 2 1.000 0 0.959 4 0.654 3 2

HH 1% Zhongmu No. 1 0.946 4 1.000 0 0.209 9 1.000 0 0.751 3 1

Fh Guanzhong 0.000 0 0.793 7 0.847 5 0. 000 0 0.304 2 8

NN NN Yang H S. Huang S B. Feasibility analysis of cultivating forage
3 éj:[ B _% —I’T‘l‘lb for raising livestock [ J]. Chinese Journal of Grassland,2008,30
(1):108-110. (in Chinese)
WHEE T, B B0 28 A6 TE b R AE G M X Y A b \ .

/Zk e = 48 P RIIBIRIY g s 5 B [V, L o 8 B 8
AR R RAF A YRR L T2 i A oG rh X 2003.2-5.

‘ﬁfﬁiiﬁ%{m EKJ i /% 2[2{-1:% - ij[ o ﬁ 57‘5[ ﬁrﬁ% % F é/% % Yang Q C. Alfalfa production and management guide [ M]. Bei-
ﬂZ/ﬁ[\%‘ % l:’l:llil fcl:] E](J /EE F':Al"é ﬁ'é s 7511:%‘ % %I fﬁl:b}{-?{ E/\JEE jing: China Forestry Publishing House,2003:2-5. (in Chinese)
V\]E“” B TEVE g 2247 A T 420 B 00 e RHPE [4] Kalu B A,Fick G W. Morphological stage of development as a
o b

o N e SN, predictor of alfalfa herbage quality [J]. Crop Sci, 1983, 23
HA = VERE I PEAN S g R A LI HE AR, S8 PR b BRI 1671179
BRI A RGO BOE PO A SR SRR (51 wrop e ot JU B 78 0 B0 R 1B 52 (1),
PRI 5 1 ot b A B HE T MR . AU R SRR #.2002.10(4) : 265-269.
I‘Z‘Iﬁfi , %%ﬂzm T8 /l\ Ij‘] 9#%%%‘% EIEII'IiF':F E"Jﬁi Bi Y F,Che W G. Studies on the calorific value of Medicago
Fg[@ﬁﬁ ,}J\Epﬁﬁ%iﬁ ﬁ 3 /l\f_z:_i_% ‘ﬁ@‘@§§ E/‘J%‘% L,]:E] j()f)plél:tz(nm)[]]. Acta Agrestia Sinica, 2002,10(4);265-269.

in Chinese

’/ ]El“ 4441|:ln‘“:/|§| I”.“‘ ”’-Ht\, ) )

Bl SRS 1S = F A AR T IO [6] #Rak. A E S WA A KB M L [D]. Bt

$7 7% e 3 S 24 i B G R RS 48, 19.%6,39. 16 %6 e WL AR K 2% 12003,

38.55 % , iﬁﬁﬁ% ':F' Hb B:j(ﬁ}ﬂﬁ?ﬁﬁ*ﬁ o Yang P Z. Comparison study on early growing stage of 22 alfal-
E‘% El\jfﬂiiﬂﬂéumﬁg EEIEJE?IZ“I\EA% 5 ﬁ'ﬁt% E"J fa cultivars [ D]. Yangling, Shaanxi: Northwest A&F Universi-

N p: NP PR N s o ,2003. (in Chinese)

RHERHE . DIAERIBFTON R 5 3~4 SR E A6 1Y & - ;yﬁ :‘ /\1;:; A [ f B (DL B

. AR ETE - BE 5 . B

2 [18-21] i : al 1) 3k % © L H % v ]

PR R T L B 7 A e

i ,Ziiﬁ;t%j_i?éd; 8 EEXHL%I HEY 6 /l\ H 15 mn A K 1 /l\ Wang D. Comparison study on second year growing stage of 22

EANEF RS 1A Y1 5 A7 7 U, 45 55 % alfalfa cultivars [D]. Yangling. Shaanxi: Northwest A& F Uni-

ED% ,%EPi&IZQEK% 3 Eﬂl% 4 @ﬁ%ﬁg%ﬁi versity,2005. (in Chinese)

. - , (8] HLLM. — - A AL B T8 iR Az 4 R 5 e PR B 9T B 25 5 1T
o SO0 B B LR ST MR A 4R A R i R TR T 245
. gt o | . # [DJ. Bevitg v 5 bR AR FE K, 2004,

i_% E‘Jﬁhrn%#ﬁ ’Hﬂi/fi }FJ}EHE'S BEjﬂ 5~6 E'Z ’ Zheng H M. Analysis and evaluation on growing and neutrino
iXEJ‘ FH I\ETJ Xﬂ?ﬂﬂ%%*ﬁ*ﬁc characteristic of 22 alfalfa cultivars [ D]. Yangling, Shaanxi:
jiiﬁ%%ffxiﬁﬂﬂ%{i?ﬂf—} E/\] s ﬁ[] %EHEE Northwest A&F University,2004. (in Chinese)
T T AH A e (9] AN NERRIN bk S 22 A S AE T A R P L
FRAC A BEK S A AR BRAT 58 Y 424, {H HASp L ik
PR WEEE [1]. PHAL AR B K 2 2 4. H AR BE 22 iR, 2006, 34 (5) «
SRS i A )
45-49.
Niu X P,Hu T M, Yang P Z,et al. Comparative researches on
[%%im] the production performance of 22 alfalfa varieties from home
(1) Brfezk. b EEAE (M. st dE R ReE . 1995 1-8. and abroad [J]. Journal of Northwest A&F University: Natu-
Geng H Z. Alfalfa of China [M]. Beijing: China Agriculture ral Science Edition,2006,34(5) :45-49. (in Chinese)
Publishing House,1995:1-8. (in Chinese) [10] EF£rsh PP RBT, 5t #a, 45, erp i X & - S S T e R s

(2] el s E . R W &R & W AT P00 2 0 0 [T, b [ =t

244, 2008,30(1) :108-110.

[T]. 22 e B2 ,2007,35(9) : 2629-2630.
Jia H X, Hu T M, Jing Y,et al. Study on the yield of high-



56 PE 3t A AR 2 2 4R (B A REA D 55 40 &
yielding alfalfa variety in Guanzhong region [J]. Journal of University: Natural Science Edition, 2002, 30 (3):29-31. (in
Anhui Agricultural Sciences,2007,35(9):2629-2630. (in Chi- Chinese)
nese) (17] & B UG i 07 . 55, 18 b B0 9 RV 12 1 0 £ DG Tk
C11] A A AT AT 45 /N R TRl ol i 9 44 A BT B £ SRT S IR L], PUACARMB, H K2 . B AR BEE I, 2003,
AV BB [ b ol B %, 2003, 36 (11) - 1378- 31(3):59-64.
1382. Han L,Jia Z K, Han Q F, et al. Relational grade analysis of
Zhou G S,Mei F Z,Zhou Z Q. et al. Comprehensive evaluation grey theory and evaluation of characteristics of alfalafa germ-
and forecast on physiological indices of waterlogging resistant plasm resources [J]. Journal of Northwest A&F University:
of different wheat varieties [ J]. Scientia Agricultura Sinica, Natural Science Edition,2003,31(3):59-64. (in Chinese)
2003,36(11):1378-1382. (in Chinese) (18] TAJBAR ARG R G R HE MRS [J] &
[12] ZERUEE ., IS8R . 5 0 080 11X SR A0 e A A A K Sl S B (e A Hi2# 41,2001, 9(4) :302-306.
LT B R ,1997,14(2) 1 44-46. Yan X D,Zhu Z M, Li G R.et al. Analysis of characteristics
Li F X,Yan L D. A dynamic numerical simulation for colony for six alfalfa cultivars [J]. Acta Agrestia Sinica,2001,9(4);
growth of natural herbage around Qinghai lake shore []]. 302-306. (in Chinese)
Pratacultural Science,1997,4(2) :44-46. (in Chinese) (191 . Ok e A8 B 5 A A DM, dbst. b B ARl R A
(131 #EJEE. WHE =4 [M. duat. el H ikt . 2003. 2002.
Dong K H. Forage production science [ M]. Beijing: China Ag- Cao Z Z. Cultivation and utilization of high quality alfalfa
riculture Publishing House,2003. (in Chinese) [M]. Beijing: China Agriculture Publishing House, 2002. (in
[14] B E R, faf mi . A F1 00 %3 28 46 B 15 M8 8 37 B4 19 5% 0 Chinese)
LI Fl B2 ,2007,24(1) - 38-40. [20]  Fvife W], BV A& R R4 7 5 A0 OC B @ A2 43 7 [T o [ st
Tian Y M, He L T. Effect of cutting time on the nutritional 1990(3) :43-44.
contents of alfalfa leal meal [J]. Pratacultural Science, 2007, Qiao H M. Production related and path analyses of alfalfa in
24(1) ;38-40. (in Chinese) different years [J]. Grassland of China, 1990 (3);43-44. (in
[15] £ %2 WIMER S E RSN 16 A 548 5 15 i Fh A4 Chinese)
PERE LB SE [T, [ e % 38 iz, 2008, 22(12) : 4-10. [21] fhalfe, B0, AR . SAEH T8 A KR o™ i PR A ¢
Wang Z, Li Y,Sun G Z,et al. Comparative study on produc- PEAFSE [T, Bk 24412, 2004 (8) : 80-86.
tion performance of 16 introduced alfalfa varieties [ J]. Chi- Sun ] H, Wang Y R, Yu L. Growth characteristics and their
nese Agricultural Science Bulletin, 2008, 22 (12): 4-10. (in correlation with the yield of Medicago sativa [ J]. Acta Pratac-
Chinese) ultural Science,2004(8) :80-86. (in Chinese)
[16] T pse, 4 1m BH . 4 W 25, 45 S [R) 4 6 11 4 b B o | it 960 A0F 5% [22] WefRHg 4735 N1, 5830, 55, b nt b X 10 A4S 56 46 1 A5 51 3

L] Padb e kB B R 2 2 4. B SR B % i, 2002, 30(3) : 29-
31.

Wang CZ,Xu X Y,Yang Y X,et al. Study on the introduction
of different alfalfa varieties [J]. Journal of Northwest A&F

Ry A== PEREWE S [T ). b [ R 24412 2010.32(6) : 5-10.
Kang ] M,Yang Q C,Guo W S,et al. Yield evaluation of ten
introduced alfalfa cultivars in Beijing area of china [J]. Chi-

nese Journal of Grassland,2010,32(6) :5-10. (in Chinese)



