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Effects of Different Varieties and Planting Patterns on the Growth and
Quality, Yield of Aquicultural Garlic Seedlings
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Abstract: The research was to study the growth, quality and yield of garlic seedlings with different
varieties and planting patterns under hydroponic conditions. The garlic varieties were ‘Jinxiang 3’,
‘Cangshan Caosuan’ and ‘Sichuan Zaotai’ . The planting patterns of garlic were single cropping, half
head planting and whole head planting. The results showed that: in the single planting conditions, the

‘Jinxiang 3’ seedling increments, the comprehensive quality and yield were significantly higher than
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other varieties. For the ‘Jinxiang 3’ garlic with single planting, the garlic seedling increment, pigment
content and photosynthetic parameter (P,, E, G;) ofleaf, the root activity, the comprehensive quality
and aquicultural garlic seedlings yield were significantly higher than other treatments. Therefore, a better
variety of hydroponics is ‘Jinxiang 3”, and the reasonable planting type is single planting.

Keywords: garlic seedling; variety; planting pattern; quality; yield
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THEE D B & M ER S BN E TR ERHR (1) S5 R HI(EL, TSR Al B 25 b S 284 110 ~F- 350 55 g vk 5011
JeBHRK ] CIRAS-3 YT 8: 30—10: 00 J%E, WIAE 6 1100 ~ 1200 umol - m?- s, <
17 ~18 °C, M 18 ~19 °C, CO, ¥ 425 pmol - mol™, WIEFAL N T 4 L4 4 ANk b s, 4
AEEBEALIN 5 R, BRER 5 K.

IR TR SPSS (Version 18.0) X EHEHEAT I 2250 #T, FEALH 2 5 B TE (P < 0.05),

2 HiIR5 0

2.1 KIEAR@GmMKEFEEKEIRISR = LR
2.1.1 A K44

R 1 A5, s et . bRm . B AR KL ‘&2 39 m, 5 ‘wilikis &
YU ELER MG, AR ARG 7.9%F 25.4%, KR RN 12.4%F0 16.7%, 2K
AT 9.3%F1 25.1%, RZEK 530 28.1%K1 17.5%.

F1 TEGMFFEOEKER

Table 1 The growth index of different varieties of garlic seedlings

i HARRAE T g HHi/em &M /mm ==K /em
Variety Fresh weight of single plant Plant height Pseudo stem diameter Pseudo stem length
B 1kEsF Cangshan Caosuan 17.23£0.39b 23.68+0.49b 10.37+0.49b 445+043 ¢

4% 35 Jinxiang 3 18.59+0.42a 26.62+0.40 a 11.33+041a 570+ 0.20 a

PU )11 % Sichuan Zaotai 14.83+0.42 ¢ 22.82+042¢ 9.06+0.52 ¢ 485+021b

E WPIEIRE AR ANE P RERORZEREE (P<0.05),

Note: Different small letters in the column mean significant difference at the 5% level.

HIZE 2 T, BRIESR 20 d /KBS He B R O AT PERE AN 97 40 d PR TEER A SR ik
FEOWEILUAL, KRR IO, 4% C RKIER AN 853 % .
F2 TEGRMFERREFTE
Table 2 Quality index and yield of different varieties of garlic seedlings
25 & LAY — BEECI KEi# PR B
Days Variety (mg-g™) . Soluble sugar (‘mg “g ) (m.g.. g Mean membership
Soluble protein Vitamin C Allicin index value
20 %1k #R Cangshan Caosuan 6.68 a 249a 1.22b 1.24b 0.65
4% 35 Jinxiang 3 6.65 ab 232b 1.29a 1.36a 0.84
PY)I 5% Sichuan Zaotai 6.01b 221¢ Lilc 131b 0.15
40 kg5 Cangshan Caosuan 8.02a 2.52¢ 131b 1.32b 0.25
4% 35 Jinxiang 3 8.03a 2.89a 149 a 157 a 1.00
VYN 2 Sichuan Zaotai 7.10b 2.70b 1.32b 1.35b 0.17
60 %1k #R Cangshan Caosuan 9.99 a 2.52¢ 1.78 ¢ 1.13b 0.50
4% 35 Jinxiang 3 8.55b 2.89a 1.92a 128a 0.78
V9)I| 5% Sichuan Zaotai 792¢ 2.70b 1.85b L19b 0.23

e R REBEIEEA NG FREORZER BH (P <0.05).

Note: Different small letters in the column of date for the same number of day mean significant difference at the 5% level.
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Fig. 1 Yield comparison of different varieties of garlic seedlings

Different small letters in the column mean significant difference at the 5% level.

22 AESMARXKEFREEKARRZE LR
2.2.1 A KABAR

M 3 T OL, mR i EE TR . MR RIS 2R K DU AR K d o, 23 ) e Sk AR A 4
SEAMFEIE TN 11.0%H1 14.7%, 10.4%F1 7.9%, 29.4%F1 46.0%, 19.1%H1 24.5%. ZAHIPES BTG H,
Fiham I i i B T i L (BCERH A B R K B ARG R, SRR - 0.92. - 0.95 F1 - 0.92,

£3 FEMFEIEARKEFENEKER
Table 3 The growth index of hydroponics garlic bolt of different planting patterns

Vis | UTEN ARG PR /g P& /em TR=ZEH/mm =K /em
Planting pattern Fresh weight of single plant Plant height Pseudo stem diameter False stem length
HEFPAE Single implant 1791+£0.29a 2420+ 0.46a 10.86+0.43 a 493+043a
23R4 Half head planting 16.13£0.50 b 21.92+0.36b 839+045b 414+021b
LRI Whole head planting 15.61+0.41 b 22.43+0.32b 7.44+032¢ 3.96+0.42b

e BRIV EAF NS TR ZER B (P <0.05),

Note: Different small letters in the column mean significant difference at the 5% level.

222 théaidd=E

H 4 W, SRR T 5 i R AR IS R B R . 4¢3 a (Chla), 4% b
(Chlb). ZKi#HE NE (Car). M4EE a+ M4 b[Chl. (a+b) 1Y) LLUR IR SR i e, 2
A S PR RN SRR 18 0 22.0%F1 22.0%,  36.4%H1 25.0%, 9.5%F1 22.7%, 3.1%F1 14.23%.
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F4 TRHFHWARKEFENHRERSE

Table 4 The leaf pigment content of hydroponic garlic sprout of different planting patterns mg - g
43 /73 Planting pattern Chla ChlLb Chl. (a+b) Car.
HyFh R Single implant 0.50+0.039 a 0.15+0.0036 a 0.92+0.035a 0.16+0.0031 a
LAY Half head planting 0.41+0.026 b 0.11 £0.0038 ¢ 0.84 +0.035b 0.13 £ 0.0043 ¢
LR Whole head planting 0.41+0.032b 0.12 4+ 0.0040 b 0.75+0.037 ¢ 0.14 +0.0035 b

E WA EARANE P RERORZEREE (P<0.05),

Note: Different small letters in the column mean significant difference at the 5% level.

223 RAe4EH

M S 0L, A3 R 7y SRS s 1 G Gl . WG R (P ZBBHE (T) FSAL
FIE (G LARIERRE I 38 v e K, 23 ) B SMAR S B SR S N 9.7% A1 16.0%,  3.3% A1 9.4%,
9.1%K1 5.8%. HEIA] COL ¥KIE (Cp) LAN-SKPRD RN SRR 1) 7 v 308 25 v - 2 Sk PR (R0 1 o

K5 TEHFSEBARKEFEHFXESH

2 -1

Table 5 The photosynthetic parameter of hydroponic garlic sprout of different planting patterns pmol - m™ - s
Ié’jl\jr[il?j; k{)attern i i Gs G
HyFh R Single implant 16.04+0.46 a 4.67+0.05a 418.07+2.92a 321.19+425a
LAY Half head planting 14.62+0.44 b 4.52+0.04b 383.17+3.49 ¢ 326.30+5.03 a
SRR Whole head planting 13.58+0.34 ¢ 427+0.04 ¢ 395.00+3.52b 304.67+3.22b

e BV EAF NS TR ZER B (P <0.05),

Note: Different small letters in the column mean significant difference at the 5% level.

224 WREEH

ANTE S R 7 2 A S AR 2060 K I B PR A K A TR PR 5 4, BRI SE MR AR AR R TG . 597
20, 40 F1 60 d J5, HRARIE B LR I s, 43 ) b SRR S R S MR D 18.3% 11 24.2%,
12.3%H1 6.7%, 18.9%#H1 9.6%; M35F% 40 d FF4f, HELBRE I w7 v M ARG VE S m T2 Sk R ) (R 6.
225 #F¥sei

M 6 v UL, R nl R RO 22 S I LA A A ey, PSR RN SR IR o K
o B KB IS T K38 5 e TR (38 m s MR B /KRG IS (R PR I B8 2 BT m]—
ERFERAL, B IRRORE (1 5 1 1) SR B e B 5 KO 1

F6 TEMKSEARNFERBRHUMTERSIEM

Table 6 The analysis results and valuations of garlic seedlings quality of different planting patterns

PN G372 RIS/ (ug- g 0 TR % KiF#/ (mg-g") P E R $E Mean
Days Planting patterns Root activity Soluble sugar Allicin subordinate function value
20 YR AE Single implant 28.46a 2.55a 132a 1.00

-3 Fhil Half head planting 24.06 b 2.35b 1.19b 0.51

LA Whole head planting 2292 ¢ 221c¢ 1.05b 0.00
40 HEA R Single implant 4324 a 2.81a 141a 1.00

23K AR Half head planting 38.51¢c 2.52b 1.32b 0.43

3 FAE Whole head planting 4052 b 239¢ 121¢ 0.00
60 FIEAHE Single implant 34.46 a 3.65a 122a 1.00

3 FhiE Half head planting 28.98 ¢ 3.02¢ 1.20b 0.45

£ HH Whole head planting 3144 b 3.38b 1.02¢ 0.29

Ee AHIE— REE R AN G FREOR 2R B (P <0.05).

Note: Different small letters in the column of date for the same number of day mean significant difference at the 5% level.
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226 FEBEE

IKIGFRE R (R 7)) DLBR R o, e LI R 7 ik 2.25 kg - m™, 23 5 Ll 2 Sk e
BT BN 10.9%H1 14.9%; A7 5t B R K75 10 e ™ A 3.62 kg - kg™ 2 WK SkRb i 4%
SKFPREHE N 32.5%F1 57.5%. ZRAHCHE AT R, B0 ot B M ms IR e i A PR T AR 7 i
P FR IR OGO R, AR RE 08 - 0.9617 Al - 0.9349.

®7 TRMFMEARFETE
Table 7 The garlic seedling yield of different planting patterns

7T A PRI GR N AR R (kg - kg™ SRR TR (kg - m)
Planting pattern Garlic seedling yield per unit mass of garlic Garlic seedling yield per unit area
PRI Single implant 3.62a 2.25a

-3k PR Half head planting 2.76b 2.02b

P Whole head planting 237b 1.95b

E WA EARANE P RERORZEREE (P<0.05),

Note: Different small letters in the column mean significant difference at the 5% level.

3 e

T F R FL 2 o 0 R P B TS (IR 2 4 2%, 2011 Ag NN, 2013). FHi 42 (2015)
WEFCHR Y, AR GAE R — R, MR KR ks BEEKEE) Bk, BERFIE
Jes YRR EARBCGRI SR KRR . iR R C TR A B E TR A,
FE A — 1 R mn b7 I SRR B i . MR BCSHL. K BB ‘&% 35 w2 M5
Ffto (HE5F% 20 d Jems 7 0 AT PR A nT v M R 1 RIS 9 60 d G s 1 AT B T S a8 L ‘8
Wkses” Al SR, BRIt A, FEF—8 T R IR, 4iE R ¢ KmsE ATt E A &=
WL ‘42 3% mTHAs R, HRERBUE R, RI4 2 KmiK R 1w i S8 68 78 i IR T
LA ) SR ORI B AR B IR TR bR S AP R 22 5, 45 BHEL, ‘29 357 78 3 D Kasim
RV U (B IR e (FEBER 45, 1996; MGG 2%, 2004; X4 %%, 2014),

S AE R AR T W S e iR, AR I o AR S AR I s 7= Rl T S 3R i
W Wl T SR A E R R A DGR (Linetal., 2009). 7E# 0 BI/KE A7 1, Fhiss i 20 iRk Jy =X
IRKARSE Lsgmn TG R LI S A . DM EE (2017) 5T H, 24 W2 AR T
BRI R SR O AR, AR, AFEIAR R R AT R, AR R
JE (R34 S EUH G A BBRK KK %5, 2005; EENAE 25, 2008; BRfksk %5, 2010; Xl 4%,
201D ABFFERM, HEPIREGE B ST An T SRS ay PSR by MR (a+b) KK
¥ NERTE, RN EREEER. BBHR, SALTE; 1SR S IR & 3 e
B IA) AR RRRE 25 5, 2 38 Inws v D A BT AR, BRI Y Re e SR, 3k 3 Boss i 6
BRSO AEHR T (BRK %5, 2005; Marchiori etal., 2014; Lietal., 2015).

Hby b3 R AR R AR RKOIR Ol B T B K a3 BB SR TR RAC, 3 T S M P R
Ji. BHELERAE (2015) WRFCHRHY, Rl BROBUPRG S5 BE A 0, RS AR A A R BRI o B Y R R
e ANFEIFh R 2 3 S KB 55 1 A K A 2 (Hodadadi & Nosrati, 2012), AH#FFURI,
FhER AL S Bk T . PR BESH B K T wr ) U OO R, SRR 1) 54 o o
ARk R 1 7 B L SRR R SR AR I 32.5% A1 57.5% 0 ASHFSTIE RN, SRR M 48 KRl
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) i L AR 38 AR RIS P 38 G BRI AP R s 17 59, X AT B8 B T34 Sk B SR b b s e ) AR
FETt w0 s B R AR R K IEE IR AR KA H] [ 364 (Hashemi et al., 2005; Jensen et al.,
2011), sgmaHh FAa8 T Oy RS KR, A TR R B T AR Ay BRI &
PRI, SR MO A D /K S5 3 v o BRI AR T 2, s s AR I AR R A R R H

gibPnk, ‘2 3 57 KEsMERaE B BT, /KR w6 B . Sk Ak
bk 7 R o e 25 P08, R K g T b O PR AT SR K, i e T KR BRI AR e
R EDOGREIEOR SR, SEOLGREDCAE R N, MRS K G A KK E .
REAE A KBS 3R 2 o R B AR R a8 B, KBS s i 1) L) A AR = i M omn P e ik
%,
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