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Effects of different seeding rates on seed yield and components of alfalfa

ZHAO Mengyu, WANG Bin, WANG Tengfei, LAN Jian
(Ningxia Grass and Animal Husbandry Engineering Technology Research Center / College of Agriculture,
Ningxia University, Yinchuan 750021, Ningxia, China)
Abstract: In order to determine the optimum sowing rate of alfalfa seed field in a semi-arid area of the Ningxia region, a
single factor randomized block design was used to study the effects of different sowing rates (S;: 1.2 kg-haﬁl, S,: 1.8 kg-haﬁl,
S;:2.4 kg'ha_l, S4:3.0 kg-ha_l, S5:3.6 kg~ha_l) on alfalfa seed production performance and composition factors. Plant height,
number of primary branches, number of inflorescences per reproductive branch, number of spikelets per inflorescence,
number of pods per inflorescence, number of reproductive branches per unit area, number of seeds per pod, 1 000-grain
weight, actual seed yield, and the performance seed yield of alfalfa were significantly affected by sowing rate (all P < 0.05).
The number of reproductive branches per unit area, number of inflorescences per reproductive branch, number of pods per
inflorescence, number of seeds per pod, and the 1000-grain weight were the highest under S, sowing rate (177.09, 23.35,

12.56, 6.16, and 1.88 g, respectively). Plant height and number of spikelets per inflorescence reached their maximum under
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S, sowing rate (87.81 cm and 18.18, respectively). The above indices initially increased and then decreased with increasing
seeding rate. Seed and actual seed yields were the highest under S, treatment (5993.39 and 630.68 kg-haﬁl, respectively),
representing respective increases of 180.25% and 38.41% compared with S; treatment. Correlation analysis revealed that the
number of inflorescences per reproductive branch was positively correlated with the number of spikelets per inflorescence
and seed yield (S4 > S; > S, > S5 > S)). The findings suggest that the best sowing rate for alfalfa seed production in the semi-

arid area of Ningxia is 3.0 kg'ha_l.

Keywords: semi-arid region; alfalfa; sowing quantity; growth indicators; seed yield; seed production performance;

constituent factors
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1.1 R IEHEER

R0 B A T B R T R N X R R
 (36°17'32" N, 106°09'25" E, #k 1 734 m). %
Hhy X # A e s T R X, R 6.8 °C, > 10 °C
SERUR 2263 'C-d, ¥ K E 1200~ 1 800 mm, 4=
SETC M W 103~ 148 d, £ P& K & 471.2 mm, £ 4
AT H—9 A, 1 H K% 2 250~2 700 h,
BRI 10~20 C. 5 X -, LN E S
+, AT 0—20cm LEHHLR. R BT E S
T A 5.45. 0.65. 0.37 g-kg > 3 Rl AN RCE A B4y
W5 9.20 F1 94 mg-kg ', pH A 8.20.
1.2 RIEmR

R EE MM T E 35, M kIET
TR SR R A IR A F], BT IR AR R
MR 3~4, EKEEWR, mEES, KFEXN
96%, P15 N 98%.
1.3 RIGwIT

IR AN RN X A, B8 S ADARE
PRI (S;: 1.2kg-hm *. S,: 1.8kg-hm * S3:2.4kg-hm "
S4:3.0 kg-hm "\ Ss: 3.6 kg-hm °), /NX THAH 90 m” (9 m x
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10 m), 4 MEE, 3£ 20 /MX, NX[EFE 2 m, P
I m Ry 47, T 20204 7 H 3 H#ER, KA NI
¥, BG4 &, PRIE 20 cm, 17 8E 60 cm, 3% IF 2~
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(N = 46.0%). 2 56 1 5] 3@ B 3 47 Z 50 B o A0 9
ER . & TG AR AL 2021 £ 5E . fEE T T
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JIN 7 H ) W 5 BRI 3, 28 5 FR E I AT
A

ROUFP 777 & PR < A BT
o< ARG R < AR R TR x TRHLE x 107,
BT A A R T '

Wk 2 (bR T =& G RIM T =21 H 5
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1.5 HEHH

K F Excel 2019 % L 44, A SPSS 25.0 #H 47
LK 2K 7 2 47 H7~ Duncan £ 5 LA 32 6% 5 43 BT
(principal component analysis, PCA), Origin 2021 ] 4.

2 HRE50M

21 TEBMENEZTEEKS. ETHMY
A

TP B0 AR A R R — R R O R
SLME (P < 0.05), X 25715 20R — 20 43 A 80T Y 35 52 1)
(P>0.05). i i (R AL RS2 S,, A 87.81 cm; H Ik
9 Sy, BN 85.18 em; B K ¥ 42 Ss, X 81.17 cm,
B S, LS, 43 BIBEAR 7.56% Al 4.71% (£ 1), 7
KL RS, Lo, Sy 5 S, AL FE ) 2595 2 M
&, YN 1425, B 7 K — B KOEUAE 257.41~

F1 TRBHEERERS MO REBILER

Table 1 Comparison of alfalfa plant height and branch number with different sowing amounts

&= Sowing 3= ZEF54 Stem — 25 FE Number of T2 Number of
amount/! (kg-hmfz) Plant height/cm nodes/(node-mﬁz) primary branches/(branch-mfz) secondary branches/(branch‘mfz)
1.2(Sy) 85.18 £ 1.64b 13.75+0.41a 404.77 + 14.40a 10.20 +0.37a
1.8(S,) 87.81 + 1.56a 14.50 £ 0.25a 316.32 + 14.91b 10.00 +0.32a
2.4 (Sy) 85.10+£2.01b 1425+ 0.29a 279.46 + 15.82d 9.80+0.37a
3.0(Sy) 83.37 +£3.53b 14.25+0.48a 300.00 £ 15.94¢ 9.80+0.37a
3.6(Ss) 81.17 £2.24¢ 14.00 £ 0.25a 257.41 £13.95¢ 9.60 + 0.40a

ARG PRI % 3 8P <0.05): R,

Different lowercase letters indicate significant differences among different varieties at the 0.05 level. This is applicable for the following figures and tables as well.

http://cykx.1zu.edu.cn



2874 L4

B %40 B

404.77, HE % i & BRAK IR S, > S, >S4 > S5 > Sss
Horp S\ —H o bl %, ik 40477, Hik N Sy,
431632, S5 Ab PRI — o A H i b, AN 257.41, 5
Sy IS, 4 B AH 2 147.46 A1 58.91, % b3 [6] 53 °F J7
KBS, AR g BB £, N 10.20,
S; 5 S, 378 9.80 (£ 1),

22 AEIBMENETTEEMFFEMREE
ppA1)

Wik 2 Fir g, A A 3G R 5K T8 B AE IR S A T A
A TER R AT T AL AT N AT
G BIEMTFHRM TR ENGFAEREER. M
5 RE P E G, A7 T AR AR T A L B AR B A A
J7 BRI AR 7 45 5% 5035 B e 38 K JE o &%, B
fE Sy 4k BRIk B B K, 4r 9l N 177.09, 23.35 F
12.56. v S, Ab B 1) 5407 17 AR AR E A B A 2D, X
151.44, 5 S, A % 25.65; S, kb FH ) 45 A6 5 B 18 Fe 3L
B /b, A0 13.88, B Sy Ik 40.56%:; S, 4bF (1146 5 45
R AL, AL 9.40, 5 S, HHZE 3.16 1~ AL T/

FEHOT 55 Syv Sy Sy AT Ss Ab B[R] T 8 2% 7 7 (P >
0.05), S; 4b # & K T H Ath 4 B (P < 0.05), H
S, I K, A 18.18, Sy I/, I 1571, ZFHHZE 2.47,
AN TR) Ak R 38 B B el B HE 4 N Sy > Ss >
S, >8>Sy S, NEEM T EZ, X 616,
Sy A FE /b, X 5.45, B Sy MK 11.53%. S; A1 S, 4b
LI F kL 2 KT At &b B (P < 0.05), 43 il
1.87 F11.88 g, S| Fl S5 AbHR[IT-Hi EAHIA, 3574 1.80 g,
5 S; M1S, 73 #ilAHZE 0.07 #10.08 go
23 FEBMENEKTEEBEM FE~ MK
REH S0

W BTN, S A R R A A R IR
B, SLhRM T EMOGR R AAEE R B R
BRI, R IR PR A SE R AT Y R S
KGN, BT S, /¥ FEK, 2918 5993.39
1 630.68 kg-hm *, 76 S, ZbFE T 52/, 4351k 2 138.60
1 455.67 kg-hm 7, — 3 4 B A0 22 3 854.79 Fi1 175.01
kg'hm *o W3R @ BUKHE L IR F A S, > S, > Ss >

x2 ARBHEEEMT~EMHERNLER

Table 2 Comparison of constituent factors of alfalfa seed yield for different sown amounts

. % ¥ ¥ IR 7h SR e % o
R TR T BRI RS gy
. - Number of Number of small Number of
Sowing amount/ Reproductive infl fl d Seeds per Thousand seed
(kg-hm ) branches per m’ inflorescences per flowers per ~ pods per pod weight/g
reproductive branch inflorescence inflorescence
1.2(S) 161.71 £22.62cd 13.88 +1.30c 15.71 £0.75b 9.40+0.28¢c  5.64+0.13bc  1.80+0.09b
1.8(S,) 151.44 £23.77d 20.63 +£2.54b 18.18 £ 1.39a 10.45+0.33bc  5.86+0.38ab  1.82+0.13b
2.4 (S3) 173.09 + 23.24ab 22.31 + 1.64ab 17.82 £ 1.42a 11.26+0.51b  545+0.17c 1.87+0.11a
3.0(S,) 177.09 £ 18.69a 23.35+2.65a 17.78 £2.39a 1256 +0.282  6.16+0.43a 1.88 £ 0.14a
3.6 (Ss) 162.76 + 19.36bc 20.69 £2.37b 18.15+ 1.48a 9.43+£0.32¢c  6.10+0.26a 1.80£0.17b
7000 ~ O FIFIF7 5 Expressive seed yield - 800 25 -
s W SePRFPF7=E Actual seed yield , a
6000 - a 4 700 _
g ab i 20 +
ae [ 1o o 5 i b
I < c il: & b
3 4000 200 13 w2 by i
g w0 L2 & ¢
= g 3000 kg T2 0l
R 2 0 ks 2
z 2000 200 2
= < 5t
5 1 000 100
0 1 1 1 1 0 0

126S,)  18(S) 24S) 3.0(S) 3.6(S)
& Sowing amount/(kg-hm2)

12(S)  1.8(S) 24(Sy  3.0(S,) 3.6(S)

& Sowing amount/(kg-hm™2)

1 FREBMHEEEMF~EMBREMELLE

Figure 1 Comparison of alfalfa seed yield

and harvest rate by different sown amounts
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S3 > Sy, Hor S BIWIR F 8 K, 18 21.35%; S, W3k
Zig /N, 12 10.55%, ¥ S, & 50.59%.
24 FIRAERSSETEBSEBHRESITEN

W 2 frw, SRIEETE A 17 X Ar ) S A% B2
IEARKZR (P <0.01), G064 AL T $09 i 5 &
TP /N RIFD 7 7= & LR 7 7= & 0] 2%
EIEMH KK R, HXRE D 5N 094, 095 F1
0.98; FFAL /T 245 Ml 5 TR E  RIFP 1 77 &
PR R T R Y RN E E EARR R, xR
235129 0.99, 0.96 F1 0.93. 5 % 45 A 6] 5 4 5 35 171 4H
KRKFR (P<0.01), Wbk s FlA&F I T 75, AHK R
N—0.82; — o A BRIV AR BA BAE 7 8 AR T D
e KPP 7 7= &AL bR A 77 SR 2 2R
A R % R, Ho 5 R AR 5 AR H0E) AR O T
R, AHKE REN-0.97.

XA E AE 10 MR bR AT 5 0 GR 3),
gE R, SR 3N F R T E TR BN
60.183%- 19.099% £ 13.462%, EFATTHAF N 92.744%,
AR BT B 92.744% (045 2 o 28 1 £ i HRE1E
H M 6.018, & AEFA AL 7 3. R I+ 7= & M 52 br
Folt =7 7= S T I i o o 38 A 400 S B 8 o, LARRAAE [
FIT e S 10 = R E M TR, TR AT R e
HE T B REE A 1.910, %5 B 5%

EARNEE -0k AL N W ) GSEN A 2875

1.0
Al A 069 -0.66-0.61-0.53-0.47-0.82-0.42-0.67 -0.60

0.8
B B -0.57-0.97-0.97-0.71-0.70-0.67 -0.87 -0.92

0.6
¢ C 068 0.89 0.90 0.86 0.78

0.4
D D 094 0.86 0.60 0.82 0.95 0.98

0.2
E E 064 0.67 058 0.79 0.87

0.0

-

F 0.99 0.96 0.93

G 0.55|0.55

™ Q

H 092 0.90

—

A B

cC D E F G H 1 J

B2 EBiE 10 MEREREXRY
Figure 2 Correlation coefficient between 10 alfalfa indicators

A, ¥REs B, — WM C R HEAARAES; D, BAM
BALF G B, FEAEF/NER: F, BAEFE %M, G, FkM ¥
B H, THE:; I, RUMF7E; 1, LhfFree.

A, plant height; B, number of primary branches; C, reproductive
branches per unit area; D, number of inflorescences per reproductive
branch; E, number of small flowers per inflorescence; F, number of
inflorescence pods; G, number of seeds per pod; H, 1,000 grain weight; I,

performance seed yield; J, actual seed yield.

Toft 5 30T 2 X A e v WD AR AT N R T R
55 T 3= B A REAEAE D 1.346, 3K A7 48 % 55 i 1) S ik
s AR N AR T

&3 BEFHEEMRITTME

Table 3 Characteristic values and cumulative contribution rates of each factor

Feb7 Index I Il 1
¥k Plant height -0.277 0.525 0.781
— 243 #3 Number of primary branches —0.735 0.546 -0.139
HA AR A JE R Reproductive branch per unit area 0.673 0.388 —0.591
AT R AL 73 Number of inflorescences per reproductive branch 0.954 —0.165 0.233
167 /NMEE Number of florets per inflorescence 0.713 —0.514 0.466
A7 45 €% Pods per inflorescence 0.864 0.452 0.022
A0 T4 Seeds per pod 0.389 -0.618 —0.267
i # Thousand kernel weight 0.846 0.530 0.003
RIFhT 72 & Performance seed yield 0.975 0.143 —-0.092
SR T B Actual seed yield 0.982 0.073 0.132
FFEH Eigenvalue 6.018 1.910 1.346
J7 % 5THRA Variance contribution rate/% 60.183 19.099 13.462
RITIHR{E Cumulative contribution rate/% 60.183 79.282 92.744
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W o g7k, R IR SR bR AL S S
A SPSS AR, af 3 tH A+ Y. Y, M1 Y3, 45 A
Y =(60.183Y, + 19.099Y, + 13.462Y3)/92.744 it 5, 15
S AN E M LRA 1S, 1R 14400 HEA B
FMRAR KN S4>S3>8,> 85> S, (R 4).

x4 TELEBLAEFERGEHSR
Table 4 Different processing common factor values and
comprehensive rankings

1% & Sowing HE4
amount/(kg-hm ) Yi Y2 Y3 Y Ranking

1.2(Sy) —2.242 0970 -0.826 —1.370 5

1.8(S,) -0.479 -0.329 1.872 -0.110 3

2.4(S;) 0975 1.069 0392 0910 2

3.0(S,) 2228 0556 —0.801 1.440 1

3.6 (Ss5) 0.135 —2.265 —0.637 —0.470 4
3 Wi

8 AR M R 4 ORI 2 U B e 3
7= B 0 TR 2, O LR R TR A B
gk, R EK RS, R R T 5
B, A TR B, B SR T T R R R R A Bk
B AT B 2, TR R R R AE S B AR AN
T, S8R A 2 ) g 3R O B A v R, (R T
FEL R 720 FEE (R0 0 o LA, AR BF 9 Th — SR 40 5 B
B 18 0 U D A, 3 TR TR A R R R K R
10046 FE T 7 B T AR RO, RN T R
Sy R A3 U], AR 2 3R Bl — s PR, B T A
R BRI K, BB B TR 2, TR
BIER SR, NTREEFREKRY, LY
e g U, BT S B — S B OR D

6 S BB AR T A b, B R R S X B T
PUE TR B0, A TR AL B SR T /NE S 1
I 45 S 1 P T TR S 4R b ok B R B T
PR, A B O B R R AL RS A T R A
3 TR R R AR B R s, HE W
Y2 3 6 3 Rl B B R R A 1R M R
98 45 25 B K, I, Askarian 25 B 9t 5F 9 78
AP A 1.0 kgrhm I, 867 T A Y BAE L 45
MR TP Rk R R K. DR E R AN
TEREFN 7.5 kg-hm © F S bk 45 L B0 % . 1T A
TR LLE S P LN 3.0 keehm 2 B, 20007 181 A A Bl G
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