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Effect of Planting Density on Growth and Yield of Different Fennel Varieties
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Abstract: Nine local fennel (Foeniculum vulgare) varieties from Mingin county were used as the materials to study the
effect different planting densities on plant height, stem diameter, number of branching, fruiting inflorescence number, 1 000-seed
weight and yield of different fennel varieties to determine the optimum planting densities for different local fennel varieties of Mingin.
Results showed that planting density of 133 500.00 seedling/ha for big grain, high—stem, late—ripening fennel and cutting fennel was
optimum which achieved fennel yields of 3 819.05 and 3 990.48 kg/ha, respectively. The optimum planting density for Dongrun big
grain, high—stem, late—ripening fennel, big grain, high—stem, early—ripening fennel, small grain, high—stem, late—ripening fennel, and

small grain, high—stem, early —ripening fennel was 148 500.00 seedling/ha which achieved fennel yields of 4 361.90, 5 238.10,
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4 695.24, and 3 980.95 kg/ha, respectively. The optimum planting density for Jiuquan small grain, high—stem, early—ripening fennel,

Donghu big grain, high—stem, early-ripening fennel, and big grain, dwarf stem, early-ripening fennel was 165 000.00 seedling/ha
which achieved fennel yields of 5 228.57, 4 180.95, and 4 352.38 kg/ha, respectively.

Key words: Fennel; Density; Local variety; Yield

FRE 2% B P e A i A B, Y
WAt R M R A R
SR, BEFPREZE BE RS, PEIXK . DB RIESE
ZRGEIR AT EANRIZL, P EORE R R A5
MR APz 230, BrEfRae S FRE,  HMEIR
AN 2, ARRIRRAY | A I A A R Y
FRRE 25 AN —HF 4 FEORH [m] %) el 8 82 22 HER AL
AR E A FE IS A P KRB E Ak
HOR B W PUE R ARACES , A2 e T e,
PLEMR, 6. BERIEFE, M 20 4l 70 4£4K
FRRFME A, B4 E R E A 7K 50,
2021 AEH R R B E A FAE TR 0.87 J7 hm?, j7 i
T4 7, AR 60%UI L, HET 10 4 R &M
J5 A S RIE SR AR 7 HROR [V B Rl 78
(AAE R R T P2l X I 2 1y Ty A i
FEHORWIBEGE, e B SRR %% B 1 0 5 ik I
il o FATBSE T A [F] B B bt ) a7 A o ol 1) e 1
W, MBI EF R RIEAE, AR,
i A e 7 A T R =
1 MREAEE
1.1 iXEE MRS

I B TR H A g R A B AR A PR A
WA FIAE D, I - B R L, MRS A
LR 11.7 oke. A 21.2 meke. A 2 8.4
mg/kg. B 79 mg/kg. Eh 4.1 g/kg, pH 8.80. i
Jiv A, HiItER H 2%,

1.2 BHXAHH

X R A M [ SR 9 A, il A 1
(KRR MR ) . a2 (CZRVE RO iRy A A 2
A ) anfh 3RS AR R AT ) L 4O/
[y SR TR INLY IR I AN =1 S e N
i 6 I S5/ VL S AF LA IR ) . Rl 7RI RORL 5
R ) . bl 8CHIFEREIAY ) . AhFh 9 KR RE
FHRZAGEAR ), 2 i BT RO B AR o4t
1.3 X7k

BRI 5 DRI AL B, 4300 M1,

— 5 347, 475 50.0 em, BREE 18 em, {#7 11.10
JIRE hm?; M2, —JBE4 17, 1700 37.5 em. FREE
20 em, PRBEL 13.35 Ji#E /hm?; M3, — i 4 47,
ATHE 37.5 em. AKHEE 18 em, 1 14.85 Jitk /hm?;
M4, —J 547, 4786 30.0 em. #KEE 20 em, {37
16.50 J ¥k /hm?; M5, —JBE 5 17, 4785 30.0 em,
FREE 18 cm, PRET 18.45 Ji#k /hm?, R BEMLIX 2
HEF, 3 kER, /NXHEF 10.5 m? (7.0 m x 1.5
m), T 2021 4£ 4 J] 15 HERZIRK, FEhmie —
it 225 kg/hm®, JRZ 225 kg/hm®, 4 F 22 HFR X
WA, TeJ10H, 7H7H. 89H
GeOK 3K, I 2 IRBE/K B R — 8% 75 ke/hm?, JR
£ 75 kg/hm?, BE= KR % 150 kg/hm?, FHoAl FH ]
B A FRIGPA R — B AR AS [R] SRR U 4
HSR o-10l b R B /N X B AL IBGE 2219 10 £k
[ I NP 7 =TI i 2y G 1
R E 1T mx 1 m BUREHE, BEALIEBRE/N X &
SE TR A AR, TR, AR aE KU T
T JBARE S e /0N DX 00 -4
1.4 HKIFEHH

s R FH SPSS 18.0 #K fF A1 Microsoft Excel
2010 HEATEIR BT o0 B, A B 5 2250 i xd
RIGZE R T2 R, 25 BCR A LSD ¥,
2 ZER545H
21 FRFZEEANEH TR TR

2% 1T LUEH, R 9 AN A b F o35
R 89 ~ 174 em, fhFh 4 Fedr, ShAb 9 FRAiK.
SEHYZEMLN 3.7 ~ 12.5 em, §hFh 6 Bk, ShFb O 4
WM, FIAECh 5.4~74 4, ShFh 7 %, b
6 /s

TEARRI A E T, X 9 A1 A i Rl AR 5
YT 5 o Bl IR 2 R (8 KA R 2R
HLFFAK 0.34 ~2.30 mm, Hfilfp 1 p9 2832 ik
BEEE R /N, 18.45 T kK /hm? (M5) % 11.10
TRk mm® (MD)J/0 T 0.34 mm; ShFh 6 25412 Fh
T iR, 18.45 Jikk /mm? (M5)%: 11.10



HO Al B £

F53E WS M

Gansu Agr. Sci. and Techn. No. 5 Vol.53 61

F1 FRABBFZETEEERAHEEEKE M

P LS R £y il SRR
QbR /em /mm A~
Rl M1 156 a 5.10a 79a
M2 156 a 5.03 a 79 a
M3 155 a 5.02a 7.6b
M4 155 a 476 b 7.0¢
M5 154 a 476 b 6.8 cd
A2 M1 159 a 8.59 a 7.0a
M2 157 a 8.61 a 7.0a
M3 157 a 8.50 a 62b
M4 156 a 7.24 b 6.0 be
M5 157 a 6.58 ¢ 6.0 be
A3 M1 171 a 8.49 a 85a
M2 172 a 8.41 a 8.4a
M3 170 a 831a 7.0b
M4 168 a 7.14 b 6.0 ¢
M5 165 a 6.46 ¢ 59¢
A4 M1 175 a 8.70 a 78a
M2 176 a 8.54 a 7.5 ab
M3 175 a 8.20 b 7.0b
M4 174 a 7.95 be 65¢c
M5 172 a 7.56 ¢ 6.0d
S M1 161 a 891 a 6.8 a
M2 165 a 8.76 ab 69a
M3 169 a 8.34h 62b
M4 164 a 8.04 be 6.0 be
M5 160 a 7.89 ¢ 57¢
6 M1 124ab  1380a 6.2a
M2 125ab  13.10h 58b
M3 129 a 12.20 ¢ 5.6 he
M4 128 a 12.00 ¢ 50¢
M5 131 a 11.50d 464d
rn 7 M1 147 a 8.50 a 8.1a
M2 145 a 8.40 a 7.8 ab
M3 144 a 8.00 b 74b
M4 141 ab 7.90 b 71e
M5 142 ab 7.70 be 6.8d
VIR M1 147 a 8.70 a 72a
M2 147 a 8.50 ab 69b
M3 145 a 8.10 b 6.5¢
M4 144 a 7.90 b 6.0d
M5 141 ab 770 ¢ 55e
P9 M1 9 a 420a 6.6a
M2 91a 410a 6.5a
M3 90 a 3.50 b 6.0b
M4 87 ab 3.40 b 5.8 be
M5 87 ab 3.30 ¢ 57¢

TRk mm? (MDD T 2.30 mm. 4B KRR & Fh S
G, g it ol i 2 A %8 R G K R T R
il 5 i AL %8 T 3G R A% o R ) S 2 0 R BRI
0.9 ~2.6 4, Hro LRl 9 (/A Kz Fivil 25 1 1) 5%
W fe /N, 18.45 Jikk mm? (M5)%E 11.10 J3 Ak /hm?
(MDD T 0.9 mm; FhFl 6 B 5045052 Fikl 2
H R B K, 18.45 T /hm?> (M5) % 11.10 J1 £k
hm*(MDJE/D T 2.6 mm,

22 REHEZFESHEZEGHR

R 2 ATLAE M, BREFN L FELR 3 4h, I
A NS SEAE P B B R 9% S K R B
B, PR XL Rl 4 AR 8 A SE ARy B
Wit 2, ShFh 4 75 18.45 Jikk /hm*(MS) F4511.10
TRk Mm2(MDBED T 9.5 4>, dbfh 8 7 18.45 Jikk/
hm?(M5) F 3 11.10 J7 8k (M1 JE/0 T 9.6 4~
B R A SRR Y )y N N 5 v R L [ RS
X Rl 3 RN EL AN S TR B R I B 2, HH
B 3 7€ 18.45 i #k /hm® (M5)F#¢ 11.10 J7 £k /hm?
(MDA T 1.04, Fl 5 7E 18.45 T bk /hm? &
A2 1.10 TTRE mm? /0 T 8.6 4,

ol L 25 8 5% 1 A P R AR K, B AR 2
FERIRE N, A% SR A i S S R e A, DA
a P 2. AR 3 FNEL R 6 M A R
FE A 13.35 i kR m?(M2)E, &4 A0 1, §hFh 8 A=
TR F RS, 298 3 819.05, 3 990.48 kg/hm’,
FOAG B R 14.85 Jikk /hm? (M3)EF, §hAP 2. 4
Fh3 . AR 40 SRS TR R R R, Al
4361.90, 5 238.10, 4 695.24. 3 980.95 kg/hm?,
FHAEREEE N 16.50 JT Rk mm® I} (M4), fhFh 6. &
Fh7. &P o MR B R, B 522857,
4180.95. 4352.38 kg/hm?,

3 Mg

RIS R R, GHBA R E AR E 1
— T BRI, A R 2 ) R A A 4 RN
AHIE], TERE e Wb b, 7 6 il 85 B 1 S ok
WS RE SN, e /ISR RE R ARG o RO oy A e 28 1 A
A T A ) B A AR R 13.35 TT bR /hm?, 7R
A3k 3 819.05. 3 990.48 keg/hm?; 4R 1E FCR 5 AT
MR . OB A LAy | /IR e P I A o
AN 5 L 2005 B 1 B AR %% B 14.85 7



BB E53E 8 5 W Gansu Agr. Sci. and Techn. No. 5 Vol.53

R2 TRARBEETSEERMHTE

il R (GG LESARTEL TR IR A Prém 5t
AbF /(T3 #k/hm?) 1~ lg /(kg/10.5 m?) /(kg/hm®)
Ay M1 11.10 212 a 94 a 3.05¢ 2 904.76 ¢
M2 13.35 213 a 93a 401 a 3819.05a
M3 14.85 19.7 b 9.1a 354D 337143 b
M4 16.50 18.6 ¢ 89 b 348 b 331429 b
M5 18.45 15.6 d 85¢ 338D 3219.05b
2 M1 11.10 24.0 a 83a 343 ¢ 3 266.67 ¢
M2 13.35 238 a 8.1a 437 b 4161.90 b
M3 14.85 23.1b 8.0b 458 a 4361.90 a
M4 16.50 213 ¢ 7.8 be 454 a 432381 a
M5 18.45 19.0 d 75 ¢ 4.44 a 422857h
] M1 11.10 283 a 9.0a 3454 3285.71d
M2 13.35 285 a 8.8 a 4.46 ¢ 424762 ¢
M3 14.85 27.2 ab 8.6b 550 a 5238.10 a
M4 16.50 259h 82 ¢ 5.04 b 4 800.00 b
M5 18.45 256D 8.0 ¢ 457 ¢ 435238 ¢
mh A4 M1 11.10 27.0 a 83a 2.83 ¢ 2695.24 ¢
M2 13.35 264 a 82a 470 b 447619 b
M3 14.85 22.6b 8.0 be 493 a 469524 a
M4 16.50 20.1 ¢ 79 ¢ 491 a 4 676.19 a
M5 18.45 17.5d 79 ¢ 473 b 450476 b
s M1 11.10 26.8 a 24.6 ¢ 2.58d 2457.14 d
M2 13.35 26.8 a 24.0 a 271 ¢ 2 580.95 ¢
M3 14.85 24.6 b 229b 4.18 a 3980.95 a
M4 16.50 240D 16.8 ¢ 4.13 a 393333 a
M5 18.45 229 ¢ 16.0 d 381b 362857 b
6 Ml 11.10 28.9 a 8.6a 3.654d 3476.19 d
M2 13.35 27.7 a 85a 3.544d 3371.43 de
M3 14.85 26.8 ab 8.4 ab 528D 502857 b
M4 16.50 24.6 b 8.1b 5.49 a 522857 a
M5 18.45 23.9 he 8.0b 5.04 ¢ 4 800.00 ¢
rn 7 Ml 11.10 26.0 a 89a 3.92b 373333 b
M2 13.35 225h 8.8 a 3.75 be 357143 ¢
M3 14.85 21.6 be 8.6 ab 438 a 417143 a
M4 16.50 20.5 ¢ 82hb 439 a 4180.95 a
M5 18.45 19.8 ¢ 8.1b 357 ¢ 3 400.00 d
AV M1 11.10 24.1 a 7.8 a 3.08 ¢ 293333 ¢
M2 13.35 235 a 78 a 4.19 a 3990.48 a
M3 14.85 16.8 b 7.6 ab 321b 3057.14 b
M4 16.50 162 b 75b 320b 3047.62 b
M5 18.45 14.5 ¢ 72 ¢ 2.79d 2657.14 d
Yy M1 11.10 271 a 87 a 275 e 2619.05 e
M2 13.35 256b 8.6a 3.45d 3285.71d
M3 14.85 252 b 8.6a 441b 4200.00 b
M4 16.50 19.0 ¢ 83 b 457 a 435238 a

M5 18.45 184 ¢ 8.1 be 421 ¢ 4 009.52 ¢




HilAWed 53 5 5 Gansu Agr. Sci. and Techn. No. 5 Vol.53 63

ANIRIRESS T AT LA R AR R b 5 i

XEE, FET, kEm, HER, A%, KRE
(Fra R LA2aE I, H KM 745000)

HE . AR MW RART G RERAEEX, ST R R, TR R R R Xt B8R /A
ARIGHRATw, EREAV, EFEATEBAR B G RES, BHERSG, Tk 87.23%; HiKk#Hxik, T4
K 7.65mm, MIEEZHTFHEM2 AR, AR ELIFM, £802mm, 252 AR EFRIEE,
AR R A AR, KA TRARERMN T X ATEFER, HAHLFITMARE,

KB R, st BREX; AR

FESES: s665.1 XHEfFRERD: A XEHRES: 1001-1463(2022)05-0063-05

doi : 10.3969/}.issn.1001-1463.2022.05.016]

Effects of Different Cultivation Modes on Seedling Growth Indexes of Sour
Jujube Using Direct Seeding

LIU Yaya, LUO Kangning, ZHANG Xiuli, XIAO Zhenglu, QIN Yitong, ZHANG Xiaoxia
(Qingyang Academy of Agrcultural Sciences, Qingyang Gansu 745000, China)

Abstract: The effects of different cultivation modes on seedling growth indexes of wild jujube direct seeded in Qingyang City
were studied with germplasm resources of wild sour jujube in Qingyang City, to determine the best seeding mode for local jujube

seedling. Results showed that the wide and narrow film mulching treatment had the most orderly seedling emergence, the highest
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