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Comparison of different alfalfa cultivars in the Yellow River
irrigation region of Ningxia

FU Bingzhe'*", GAO Xueqin'*'"",ZHANG Rong”, LI Dongning®,
YANG Donghai’ , MA Xiaoxia®
(1 a Agricultural College b Key Laboratory for Restoration and Reconstruction of Degraded Ecosystem in North-western China of
Ministry of Education s Ningxia University ,Yinchuan . Ningxia 750021 ,China;2 Institute of Plant Protection , Ningxia Academy of
Agriculture and Forestry Sciences ,Yinchuan s Ningzxia 750001 ,China;3 Ningxia Agricultural Reclamation

Flourishing Grass Industry Company ,Yinchuan . Ningxia 750023 ,China)

Abstract: [Objective] The purpose of this study was to select alfalfa varieties suitable for planting in
the Yellow River irrigation region of Ningxia. [Method) Based on field experiments from 2012 to 2014,
yield performance of 8 alfalfa cultivars was evaluated, and those suitable for the irrigation region in north
Ningxia were selected. [Result)] All 8 alfalfa varieties could overwinter safely in Yinchuan. The yield of
Phabulous was the highest of 19. 64 t/hm?® in three years,and its fresh/dry ratio and stem/leaf ratio were
large. The average hay yields of Sanditi, WL343HQ,Golden Empress, Pltao,and Algonguin were 17. 01—
18. 14 t/hm?*, while the hay yields of Zhongmu No. 1 and Guyuanzihua were as low as 14. 66 t/hm?* and
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11. 35 t/hm?*. Stubble times significantly affected the alfalfa dry matter yield, fresh matter yield and plant

height,and they decreased significantly with the increase of stubble time. The influence on fresh/dry ratio

and stem/leaf ratio was minor. Except for fresh/dry ratio,all other indexes had significant correlations be-

tween each other. [Conclusion) Production performance of Phabulous was best among the 8 alfalfa varie-

ties,and it is suitable for planting in the Yellow River irrigation region of Ningxia. Zhongmu No. 1 and

Guyuanzihua were not suitable.

Key words: Ningxia;yellow river irrigated region;alfalfa; productivity
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Table 1 Names and sources of 8 alfalfa cultivars

ETRe il il 44 B PR P/

No. Cultivar name Fall-Dormancy Source
1 F1E 1% Zhongmu No. 1 3.0 F1[E China
2 WL343HQ 3.9 ZE America
3 HiPi &l Pltao 3.0 {5 [E Germany
4 B /R Xl 4 Algonguin 2.0 K [EH America
5 25 Phabulous 4.1 %k Canada
6 [# J5 £ 46 Guyuanzihua F %1 Unknown #1[# China
7 4 2 )5 Golden Empress 2.0 £ [E America
8 =15F] Sanditi 5.0 fif 2% Netherlands

L3 MEmMBRFE
L3.1 #Aa%F HERFRFURNLAI0SER
IS B A A8 R /NIXBEPLEE I 1 m REBE, GEiTAE T

FEARBC AL AR B, R R B =E TR+ 17
T MR B A SR = TR T MR B/ B R B < 100 %4,
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2.1 AEEESRMIBEER

A& SRR VT 1 A o R P 2 M 1 — AN G R 4
s 2 PR A R BE A R 12 b X R (1) G B 4R
Pro 22 AT LUA 1, 2012 AR AN [R] B 1 b Rl i bl A&
RAFTE R 25, Hoh BT R X4 1 4 3R (94. 00 %6)
BT WL343HQ. 256 1 =43 ], 5 Ho Al 54 Fh 22
SR AR A R R AR (8L 6700, BR
WL343HQ M 5L 25 57 A8 35 40 . 3 8 3K T HoAth
iR, 2013 2014 4F 8 AN 4 i b A AR 2 ] 2%
N TE IR VR o R S el TR R R T
S 8 AN TE Sh R AEAR 1 M X KR BE 2 Al A, 3 A
PR 4R A 92,3020 . 8 A 45 fif Bl o 2 4 R A
RNy Z [0 A7 76 B 2 A8k, Horh 2012 457 Myl &
F W FALT 2013 4E 1 2014 4R,
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Table 2 Overwinter rates of 8 alfalfa cultivars in 3 years
R B4 F /% Over winter rates

Cultivar 2012 4F 2012 year 2013 4 2013 year 2014 4 2014 year S Average
HE 15 Zhongmu No. 1 90.17+3.6 AB 89.67+4.04 A 96.67+3.77 A 92.17+4.20 A
WL343HQ 87.07+1.82 BC 100.00£0.00 A 91.11£0.96 A 92.73+4.82 A
ML Pltao 90.90+2.01 AB 92.67+4.04 A 89.814+3.23 A 91.13+4.18 A
Bl /R X1 4 Algonguin 94.00£3.00 A 93.67+14.97 A 94,19+3.04 A 93.95+5.22 A
5% Phabulous 85.67+4.93 BC 94.00+5.29 A 100. 00£0. 00 A 93.22+4.21 A
[# Ji 46 16 Guyuanzihua 93.33+£3.51 A 93.33+0.58 A 92.21+4.23 A 92.96+4.07 A
4 8 J5 Golden Empress 93.00+2.65 A 92.67+4.35 A 89.58+3.61 A 91.75+4.21 A
=18 H| Sanditi 81.67+2.52 C 96.33+3.21 A 93.98+4.26 A 90.66+4.78 A
EH{E Average 89.48+4.90 b 94,04+3.34 a 93.45+3.07 a 92.30+£3.76

T [P RS FiERoR 8 A S AL H 15 M b 22 7 8.3, R A RVNS T RN AR AE R E TP HEERRE. R3~6H.
Note: Different capital letters in each column mean significant difference among cultivars, while different lowercase letters in each row mean
significant difference among different years. The same for Tables 3—6.
2.2 AEEERMHE FTE~E LR NER 3 R .
HELE 3 AR WL 8 AN AR i b Y e R R
3 SNMENEERMELE I ENHENTESR

Table 3 Fresh and hay yields of 8 alfalfa cultivars in 3 years t/hm?
R fif B = /(t « hm ™ ?) Fresh yield

Cultivar 2012 4F 2012 year 2013 4F 2013 year 2014 4F 2014 year I Average
H 1 15 Zhongmu No. 1 71.99+3.42 C 61.01+1.27 D 67.56+4.29 C 66.85+6.38 C
WL343HQ 96.32+5.29 B 77.31+3.62 B 76.99+6.82 BC 83.54+6.61 B
Hi$i K Pltao 91.19+5.14 B 75.05+2.10 BC 83.02+7.57 AB 83.09+6.16 B
BT /R K] 4 Algonguin 91.31+5.66 B 77.53+4.35 B 76.81+4.63 BC 81.88+3.73 B
B9 Phabulous 117.22+3.78 A 88.65+1.59 A 89.9446.86 A 98.61+3.50 A
[# JE 48 46 Guyuanzihua 61.0240.62 D 47.18+5.05 E 53.09+8.65 D 53.76+E7.77 D
4 2 )5 Golden Empress 86.17+8.68 B 71.244+3.73 C 82.4944.73 AB 79.96+1.19 B
=14 H Sanditi 89.9146.44 B 79.0142.68 B 86.7945.32 AB 85.24+7.82 B

SYI{E Average 88.14%6.51 a 72.1242.46 ¢ 77.09%2.63 b 79.1245.35
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& 3(&) Continued table 3
i TR 8/ (1« hm™?) Hay yield

Cultivar 2012 4F 2012 year 2013 4F 2013 year 2014 4F 2014 year SEHE Average
H1E 15 Zhongmu No. 1 16.17+1.06 C 13.51+0.25 C 14.29+0.96 B 14.66+1.39 C
WL343HQ 20.36+0.58 B 15.95+0. 94 AB 15.74+2.08 AB 17.35+2.55 B
FHL & Pltao 19.86+2.25 B 16.30+1.41 AB 16.85+2.42 AB 17.67+2.45 B
Bl R Xl 4 Algonguin 19.75+£1.56 B 15.98+1.37 AB 15.29+1.47 AB 17.01+£2.44 B
2 5% Phabulous 24.0140.98 A 17.66+0.82 A 17.25+1.33 AB 19.64+3.41 A
[# J5L 46 16 Guyuanzihua 12.66+0.41 D 10.13+1.29 D 11.27+2.11 C 11.354+1.66 D
4 8 J5 Golden Empress 18.26+2.13 BC 15.28+0.35 B 17.88+1.08 A 17.14+1.85 B
=15 H] Sanditi 19.45+1.47 B 17.07+0. 34 AB 17.88+1.65 A 18.14+1.53 B
EH{E Average 18.81+3.39 a 15.24+2.43 b 15.81+2.57 b 16.62+3. 21

H 3% 3 Al A0, 8 AN 48 dh P ZE 2012 4F 1) °F- 3 fif
FpE R 88, 14 t/hm’, T B =&k 18. 81 t/hm?,
W T 2013 AEH1 2014 452013 AF (1 fF H 7 i D
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WL343HQ. 4 25 AA 7 & LB R X 4 A = 45 A1 Y
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PR LA R AN [ A PR 1R AE R AR LB
2014 4F B 15 4R bk 5 A 1 (355, 65 cm) , HiYk oy 2012
(347,30 cm) , 2013 4F I (325. 95 cm) ., 7 A [F]
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Table 4 Plant heights of 8 alfalfa cultivars in 3 years

AERRE /em Plant heights

b

Cultivar 2012 4F 2012 year 2013 4F 2013 year 2014 4F 2014 year SEX{E Average
i 1 % Zhongmu No. 1 328.80+6.73 E 302.05+5.89 C 325.10+6.98 C 316.62+7.23 E
WL343HQ 351.40+7.14 CD 330.25+7.95 B 356.65+7.35 B 345.04+6.86 D
#HrE Pltao 370.20+3.22 AB 348.20+5.51 A 367.85+6.88 B 360.46+6.66 B
BT /% X1 4 Algonguin 357.90+7.81 BC 341.55+6.66 A 361.60+7.66 B 352.84+7.22 C
5 5& Phabulous 358.60+6. 33 BC 341.45+5.55 A 360.55+7.06 B 352.52+5.48 C
[ {4 #£ Guyuanzihua 289.70+£6.71 F 265.85+6.21 D 316.70+8.55 C 290.96+8.64 F
4515 Golden Empress 340.50+7.09 DE 330.00+7.99 B 363.55+7.70 B 345.52+9.77 D
=78 f] Sanditi 381.30+5.21 A 348.25+7.13 A 393.25+7.47 A 372.86+7.16 A
S-YMH Average 347.30£9.67 b 325.95+8.48 ¢ 355.65+7.27 a 342.10+7. 54
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Table 5 Fresh/dry ratios of 8 alfalfa cultivars in 3 years
B it F [t Fresh/Dry ratios

Cultivar 2012 4F 2012 year 2013 4F 2013 year 2014 4F 2014 year SEY{E Average
HF1E 15 Zhongmu No. 1 4,38%+0.06 B 4,42+0.05 C 4.7140.05 B 4.50+0.16 C
WL343HQ 4.71£0.14 A 4,81+0.10 AB 4,88+0.17 AB 4.80+0.14 B
MIFLK Pltao 4.6140.24 AB 4,62+0.18 BC 4.96+0.13 AB 4.73£0.24 B
Bl /R X1 4 Algonguin 4.59+0.22 AB 4,78+0.11 AB 5.08+0.49 AB 4.827+0.35 B
5§ Phabulous 4.85+0.08 A 4,93+0.14 A 5.244+0.12 A 5.0140.20 A
[# i 46 46 Guyuanzihua 4.82+0.13 A 4,48+0.15 C 4.784+0.32 AB 4.69+0.25 B
4 25 Golden Empress 4.72+0.12 A 4.59+0.16 BC 4.7240.20 B 4.68+0.15 BC
=75 Sanditi 4.61£0.09 AB 4.56%0.15 BC 4.84%0.17 AB 4.67%0.18 BC
FHI{E Average 4.66+0.19 b 4.6540.20 b 4.90£0.27 a 4.74+0. 25
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Table 6 Stem/leaf ratios of 8 alfalfa cultivars in 3 years
B 25t Stem/Leaf ratios

Cultivar 2012 4F 2012 year 2013 4F 2013 year 2014 4F 2014 year SEY(E Average
HF1E 15 Zhongmu No. 1 1.17+0.10 B 1.1040.06 A 1.174+0.09 CD 1.154+0.08 BC
WL343HQ 1.3340.06 A 1.0540.13 A 1.1340.20 D 1.1740. 18 BC
HiHi & Pltao 1.324+0.05 A 1.15+0.21 A 1.1940. 06 BCD 1.22+0. 13 ABC
B 7% X 4 Algonguin 1.3440.12 A 1.1040.10 A 1.27£0.11 B 1.2440. 14 AB
%256 Phabulous 1.31£0.02 A 1.10+0.05 A 1.43+0.06 A 1.28+0.15 A
[# 5L 28 16 Guyuanzihua 1.04=+0.07 C 1.00£0.03 A 1.08£0.08 D 1.04=+0.07 E
4 B J5 Golden Empress 1.1740.06 B 1.0340.04 A 1.1840. 10 BCD 1.1340.09 CD
=15 F] Sanditi 1.3340.04 A 1.114+0.11 A 1.3040. 07 BC 1.2540.12 AB
41 Average 1.2540.12 a 1.0840.10 b 1.2240.14 a 1.18=0. 14
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Table 7 Variance analysis on factors of 8 alfalfa cultivars(F Value)

75 S o IR PURSES f i i TR T AR BR R I

Source Overwinter rate Fresh yield Hay yield Fresh / dry Plant height Stem/leaf
Ay Years 6.19* 58.00" % 29.26" 5.7%* 123.19* 5.91**
Sl Cultivars 0. 4588 58.03" " 44,81~ 14.68* * 143.26" * 20.80* *
ARy X 5 A Years X Cultivars 2. 28* 2.28" 1. 86N 1. 08NS 3.75** 1. 39NS

Hoeox o TIRAE 0.0l KFEZEFEBE, « F/RA0.05 K FEFEBE NSEREFAREE. £8M.

Note: * * significant at P<C0.01; * significant at P<C0. 01; NS insignificant. The same for Table 8.
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Table 8 Correlation analysis of observation indexes

LY T §F AR ENUNiA T 1L
Index Hay yield Fresh yield Plant height Stem/ Leaf Fresh/Dry
T =& Hay yield(Y) 1 0.986 9" * 0.914 3** 0.888 31" * 0.564 63N
fitf B P2 hE Fresh yield (X)) 1 0.864 32"~ 0.889 62"~ 0.684 79N
AEFR L Plant height (X5) 1 0.856 69" * 0.370 3\
1 0.535 15N

ZEH [k Stem/Leaf (X3)
T+ 1 Fresh/Dry(X,)

1

30w

(PN o= R et c i Y G AR
R & T SR AE R R M A S I 2 R ROR L, —
P A U A o A A ORI A T Y b XA
R 2 B L A0 i 1 7 AR A EE N L ) AR AR RS O L
KR 25 4 L WSCAR e ) A6 TR 3% 4 2 s R 0 A
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