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of Medicago sativa in the dry-hot valleys
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(1. Tropical Eco-agriculture Research Institute, Chuxiong 675000, Yunnan, China;

2. Yuanmou Dry-Hot Valley Botancal Garden, Yuanmou 651300, Yunnan, China)
Abstract: Different varieties of alfalfa (Medicago sativa) from the dry-hot valley region of the Yunnan Province were used
in this study. The variance and grey correlation analyses were performed to evaluate the production performance and
nutritional composition of M. sativa. The results showed that there was a significant difference (P < 0.05) for the 8 varieties
(lines) in the number of first-level branches and moisture. All test materials could be cut eight times per year in 2018 and
2020 and nine times in 2019. Variety No.6 ‘Nanmuxu 701-Tequilla’ had the highest average annual hay yield of 29 589.96
kg-hafl, which was significantly higher than that of Variety No.5 ‘Siriver’ and No.8 ‘Deqin’ (P < 0.05). The order of yield of
the 8 alfalfa varieties (lines) from highest to lowest across four quarters is as follows: third quarter > second quarter > fourth
quarter > first quarter in 2018. The content of crude fiber, crude fat, crude ash, calcium, and nitrogen-free extract of all the
test materials was not significant. ‘Deqin’ had the highest crude protein (21.43%), crude ash (10.16%), total phosphorus
content (0.25%), and lowest crude fiber content (18.36%). The result of the grey correlation analysis showed that M.
sativa ‘Reyin-41’ ‘Deqin’ ‘Multi-leaf’, and “WL525HQ’ had better general performance and a higher value for promotion in
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Table 1 Comparison of growth, stem-leaf ratio, and dry-fresh ratio of alfalfa cultivars

G 5 PR —HBA E=d ToEEL TS K E

Code Plant height/cm Number of the first branches Stem-leaf ratio Dry-fresh ratio/% Water content/%
1 52.80+4.21a 28.40+3.72a 0.85+0.03a 24.23 +£0.69a 6.29 £ 0.04ab
2 58.00+11.14a 20.00 + 1.58ab 0.83 £0.04a 24.81 + 0.40a 6.51 £0.20a
3 47.40 +£9.29a 19.60 +0.87b 1.06 = 0.06a 26.34+0.37a 5.74 £0.02bc
4 46.90 + 5.79a 17.20+0.97b 1.05 +0.08a 25.57 +0.56a 5.95 £ 0.06abc
5 50.30 +27.20a 20.40 + 1.86ab 0.88 = 0.06a 23.59+0.43a 5.63 +£0.23¢
6 62.60 + 15.34a 25.60 + 1.40ab 0.98 +0.05a 25.76 +1.71a 6.15 + 0.05abc
7 70.20 + 10.12a 22.20 + 1.24ab 0.98 +0.08a 26.31+1.56a 6.01 £ 0.14abc
8 47.80 +7.16a 21.20 + 1.53ab 0.85+0.01a 24.24 +0.76a 6.37£0.12ab

ZIRMFN R T V5 A RG4S EILETE, 258 2, 358 SR, 45895, SS9 NFE, 65 A MET01-Rwh, 754
‘WL525HQ’, 85 MM TR, FFIAFR/NGFRERRGFNZESEE(P<0.05), FERF.

The participating varieties (lines) were numbered Medicago sativa ‘Reyin-41° as No. 1, M. sativa ‘Multi-leaf” as No. 2, M. sativa ‘Sanditi’ as No. 3, M.
sativa ‘Youke’ as No. 4, M. sativa ‘Siriver’ as No. 5, M. sativa ‘Nanmuxu 701-Tequilla’ as No. 6, M. sativa “WL525HQ’ as No. 7, and M. sativa ‘Deqin’ as
No. 8; This is applicable for the following tables and figures as well. Different lowercase letters within the same column indicate significant differences at

the 0.05 level; This is applicable for the following tables as well.

T EER (P>0.05); RIKKZ 3 545, 755
H19.60 M 17208, 525.55.65.75/M8 5
a2 R
22 TEIEEBERM (R) BTFE~EMHKER
220 AFEERE SR (R) A 3 FEEZMEL >~ B K
2018 AEF R R = M P2 6 SR 4 5 (3R 2),
49 W1 34 217.40 1 32 496.39 kg-hm *, i & 77 &
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222 S ANETE MR (R) 75 2018 SRR Z A = m L
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B, A ZERBAREZ (P>0.05), 1 FF, F3ZF
FERISE 4 FFE A (R) MEAZR (B ). 84N
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H
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Table 2 Comparison of the hay yield of alfalfa cultivars

kg-hm
i 4t Year MEF I
Code 2018 2019 2020 Mean of 3 years
1 26 525.86 + 2 362.88ab 18 655.44 + 2 868.13abc 9 730.93 + 677.19abc 18 304.08 + 1 486.91abc
2 27 707.66 + 2 946.49ab 22 813.89 + 3 547.90abc 11731.21 + 1 387.60abc 20 750.92 +2 216.12abc
3 28 865.78 + 3 084.93ab 29 296.42 £ 2 263.70ab 20 512.66 + 3 392.26ab 26 224.95 +£2 474.37ab
4 32 496.39 + 2 490.05a 30 868.14 + 2 622.60ab 20 588.12 + 3 347.85ab 27984.22 +£2721.03ab
5 22 774.49 + 1 685.45ab 16 459.47 £ 1 727.17bc 8040.57 +2 211.88bc 15758.18 £ 1 367.01bc
6 34 217.40 +2 548.63a 32 527.55+4924.58a 22 024.93 +4 732.17a 29 589.96 + 4 050.51a
7 27 349.00 + 5 463.30ab 31493.75 + 4 413.30ab 18 196.26 + 2 303.86abc 25679.67 £ 3 906.31ab
8 17 526.16 + 1 866.36b 11260.79 £ 1 757.02¢ 6236.59 +£1024.26¢ 11 674.51 £1523.64¢
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Figure 1 Hay yield of different seasons for 8 alfalfa cultivars (or lines) in 2018
FIFEAH-3H), B2FEAA—6H), HIFLOTH-9H), FA4FEA0H —12 A). FA—FTEZA R /NG T RERIR i 6] 22

& #E (P<0.05).

The first quarter (January — March), second quarter (April— June), third quarter (July— September), and third quarter (October — December). Different

lowercase letters within the same qurater indicate significant differences at the 0.05 level.

& b A (R) PR AE 442 B s B HE
iR, BB3FE>HE2FL>FA4FE > 1
R
23 G (R BEFRBRER

8 ANENTE i A (R) Z AL 1 4. KRG 5 fH K
o A TRAR MY & ' ERYAEE (P> 0.05)
FE3). Hp:o 5 MMl fsERRm, 8N
24.05%, B KN 8 5 WFh, F &N 18.36%:; 2 5 i ff
FREW & & s, S 8N 1.09%, &IKA 75 &,
TENO0T: 8 G MKy ERE, TEN
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HN098%:; 7 S mM LAR NI S ERE, GEN
45.13%, AKX 6 5 M, &8N 42.43%. M EH
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21.20%- 20.75%F01 20.21%, FH 85 1 7 & & (K 1 & Ff
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AT, K FH 0 BB R B v oh B % 2 Bl () I R
P, SQHKRE K, R UAZ 5 A 5 5 48 b 4 1 FH AU
TR, Rz Mz kM, M AR @) SRk
BCRE (GR 4), S E T MM MBI, L 15 &
K (0.754 6), 256 R & 4r, ARk, Hiky
MR8 T 25,7 5.55. 65,45/ 35, F
K I 4 N 0.738 04 0.736 6. 0.722 7. 0.709 6.
0.694 7. 0.686 9 A1 0.634 0. 3 5 fi il ff) 25 AL > BE JiF
5 /) (0.634 0), Z5A R 22 . HORELE R & 14
s o5 2 (R AUAEL, 9 P] R FH 50 5 v B0 W o R v
SRAF, A8 SR F AW A PR, B A 3 (4) T & fR
B RE B TBUE, T & PR FACE, R A2 (5)
THE IO B o &8 A W A BB, DA
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Table 3 Comparison of nutrient of alfalfa cultivars
95 HEA FHAT 4 FELIE FHIK 73 ER: ] TRIR B
Code Crude protein/% Crude fiber/% Crude fat/%  Crude ash/%  Total phosphorus/%  Calcium/%  Nitrogen free extract/%
1 20.75+0.27a 19.15+1.18a 1.02+0.08a 9.34+0.12a 0.23 +£0.02ab 1.00 +£0.10a 43.45 £ 0.90a
2 21.20+£0.07a 18.47+0.58a 1.09+0.10a  9.30+0.22a 0.23 £ 0.02ab 0.98 £0.12a 43.43 £0.56a
3 17.17£0.10b 23.56+0.62a 0.89+0.12a 8.76 +0.48a 0.16 +0.00c 1.18 £ 0.34a 43.88+£0.18a
4 18.90+0.77ab  21.19+1.89a 0.91+0.07a 9.23+£0.65a 0.20+0.01c 1.20+0.31a 43.82 +0.48a
5 20.21 +0.84a 2025+1.77a 097+0.12a  9.38+0.06a 0.23+0.01ab 1.09+0.01a 43.56 +0.63a
6 17.46 + 0.54b 24.05+0.43a 093+0.03a 8.99+0.42a 0.16 £ 0.02¢ 1.19 £ 0.25a 42.43 £0.53a
7 17.55+0.33b 21.01+£1.31a 0.79+0.05a 9.52+0.74a 0.16 £0.01c 1.40 £ 0.35a 45.13+£0.72a
8 21.43 £0.73a 1836+0.43a 1.01+0.09a 10.16 +0.44a 0.25+0.01a 1.07 +£0.09a 42.68 £ 0.96a
*4 TREERMNF) HNE, XEKELAF
Table 4 Weight, rank, and relational grade of alfalfa cultivars
R=) SRR S Grey correlative degree JNBLRIEE Weighted grey correlative degree
Code g Value HE/F Order {§ Value HE/F Order

1 0.754 6 I 0.775 8 1

2 0.736 6 I 0.760 0 Ll

3 0.634 0 Vi 0.650 8 i

4 0.686 9 VI 0.707 2 VI

5 0.709 6 \ 0.735 1 v

6 0.694 7 Vi 0.702 8 I

7 0.7227 v 0.733 9 A

8 0.7380 I 0.765 4 I

0.733 9. 0.707 2. 0.702 8 F11 0.650 8. 3 "= fi Filt [ 25 4L
K IR /D (0.650 8), i A R B 2 . ALK EL S
Bt 45 R 5 S BB 43 BT 45 R L A AR AL

3 e
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EE KSR TIRS AR mE K,
ANEE S R (R) KR B RS 9% 5 R Y
e S TR R AL R 2 %
AR AR ), 2 T AR 2 K R 22 e, R
FohXS 8 MEFE A (R) B 1EMR G A W,
B E RN 7 5 WL525HQ . 6 5 R 701-4F
LAY IIIR=RE AL Y N A RN S RS T U
W FR 22—, B8R4 Hh e 4R 58 11 1k % 75 T
A . SRR LR /N, IR ROK, R A (R R R, AR
HE. AR, ZH RSN 25 £
oo 15345 41 SR EE M 8 5 fEEC, YiiX
3R (R) M08 TR s 6 bE2 s A7 TR P A

T S EF R P AR, TEEHOEOR, SR oK B E
FRAE, FRigi ™, TR BRI RN S Sy
ZEHE 1 T iG] 41 SRR E RS A8 T e, T
X 3 AN (R) BT EACR N 1R g 2w
Hb X T JE R0 T G N E R R, A B B
TEH T8 = W E s o AT 5T — 20 B R = 1
PR 15 (28.40 1Y), HAKMIE 3 5H 4 5.

F B A T R PO A P M R AN B MR R I B 4R
PRCL R R ARG R EEE Y, Au R
TR 6T EE M 7014 7 4,
2018—2020 4F 3 4E4FE 17 B 4 29 589.96 kg-hm ;&%
K2 8 5 <40 5 Fl, 2018 — 2020 4 3 4E - 13 7%
BN 11 67451 kg'hm *. T 2K 4 BHE 2018 4R Al
2020 “E A 4E AT E] 8 K, 2019 4E N 9 K. 8 ANE 1 A
M(R)HBLUEIFETH -9 P ERE, &
HFEMA SR, $t— PR, 752/ H ARG
X o] fiE 2 AR R AR E TE, TR XIR AR A A
SRR, R R B PO K RE
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FH R 5 7 R S R R AN 1) R R A
2P e R B RN E B R

LA CBFR) RAr T, T8 O B R
R AR VAN 1A AR 8 3= I R 48 %, LR B
J B TE 16%~22% 1925 oA B S R e Y, o
LRYE N T BT 28% MR N o ARBFFEHYITE
WNEIMEEREASENT 17.17%~21.43%, i
LY BT 18.36%~24.05%, 5 i A5 — 5",
8N TE MR (R) b B AR s AR B T 3 1 R A
SARHER, 1 R TR IR AR S B 18% UL,
ZRABMAESNTHMHEEASEY ST 18%, A
1 b, BEFRME R KD EERME P
TR S B, OB R B A5 A A
A A) 42 [ B H A [ i b o mT R R AR G 3R AU
1H 0L, AT K & EN T 8.76%~10.16%, i
BN 8 T A SRR KRR SR AR, 2T
WE G MR, EATFARSE RN T 0.79%~
1.09%. % B B E R0 = KERD, My
R B BT A BN S R A E IR T B
WRLATOUE o 8. B RACE R A EE N KRE T
Fo LREIR W2 2 i W R BT B 4 R0 B 1
. RMLTE AR AL R b, AN KA E A A
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