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Effects of different greenhouse holding times on growth characteristics,

quality and yield of over-winter facility cultivated for welsh onion

LIU Gang, YIN Yuanyuan, WU Qianqgian, HUANG lJie, LI Haitao

(Liaocheng Academy of Agricultural Sciences, Liaocheng 252000, Shandong, China)

Abstret: This study utilized LN-1 welsh onion as experimental materials and established four greenhouse holding times
treatments: T1 (October 30th), T2 (November 20th), T3 (December 10th), and T4 (December 30th), with the control
group (CK) being left uncovered throughout the entire growth period. By measuring biological traits (plant height, leaf
length, pseudostem length, pseudostem thickness, etc.), quality indicators (dry matter content, soluble protein content, py-
ruvic acid content, vitamin C content, soluble sugar content, etc.), and yield at harvest, the study compared the effects of
different greenhouse holding periods on the growth, quality, and yield of overwintering welsh onion. The aim was to deter-
mine the optimal greenhouse holding time for small arch sheds for overwintering welsh onion, providing a reference for
overwintering welsh onion in small arch sheds in warm temperate region. The results indicated that the plant height, leaf
length, pseudostem length and pseudostem thickness of welsh onion under T1 and T2 treatment were higher than those of
other treatments during the whole growth period. At harvest, the yield, and the content of dry matter and soluble protein,
vitamin C and soluble sugar of welsh onion in all greenhouse holding times treatments were significantly increased com-
pared with CK. T2 treatment had the highest SPAD value, dry matter content, vitamin C content, and soluble sugar con-
tent, at 6.63, 13.42%, 17.31 mg- 100 g, and 6.28 mg - g, respectively. The yield per 667 m* reached 4 677.80 kg, repre-
senting a 24.43% increase compared to the CK. In summary, covering welsh onion with small arch sheds on November
20th can effectively enhance their growth traits, quality, and yield. The findings of this study provide a theoretical basis
for determining the optimal greenhouse holding period for overwintering welsh onion in small arch sheds in warm temper-
ate region.

Key words: Welsh onion; Greenhouse holding time; Overwintering cultivation; Growth characteristics; Quality; Yield
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Fig. 1 Daily maximum and minimum temperature during the growth period of welsh onion in different treatments from
October 2020 to April 2021
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Fig. 2 Effects of different greenhouse holding times on the growth of welsh onion from October 2020 to April 2021
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Table 1 Effects of different greenhouse holding times on the bolting rate of welsh onion in 2021
s B iiﬁjj:f; . Boling e
Treatment Iinr;t;al bolting temperature before 3H20H 3H2H 4H1H 4H7H 4H13H 4H19H
winter/°C March 20th  March 26th  April Ist April 7th April 13th April 19th
CK 03-21 2473 0.0 2.6 12.5 21.3 29.6 36.5
Tl 03-06 2569 1.7 3.8 12.7 21.3 30.5 38.7
T2 03-24 2473 0.0 1.8 5.8 9.3 13.1 18.2
T3 03-16 2473 0.0 2.3 8.6 17.5 21.8 26.7
T4 03-10 2473 1.3 3.1 11.2 19.6 22.3 28.6

2.4 A[EIFOMART(E] T X % SPAD B MR AY RN
MR 2 AT AT, 4 ASFIAI AL K 1K) SPAD 1E LA
KR & R T R AR R LTI R A
BYEEET CK. T2 WB KEM TR 4k &
C. AR TER S B R . T3 FETEEASE
B iH, N 3.83mg-g ', B CK B & 45 1 84.13%; T2
AEFRIR 2, B CK O3 N 80.29% A i % & K74

=2

N EFAHART [E) 3 K SPAD {E AR = 5

KR E YR 2 —, T1 RSB PR RR & o fe i, 15
CK 20 3.11%, HABALEE [ A R & & 39K T
CK.
2.5 AEFAHARTEIXT K2 = A F2

3 3 I H 4 AN AR 3 R A P2 R
CK W38, T2 kb3 =& f i, 5% CK Wi m
24.43%;T1 AbFEH CK BFRE T 17.44%.

gEAL

Table 2 Effects of different greenhouse holding times on SPAD value and pesudostem quality of welsh onion

fhs SPAD {i w( P EHER) w5 w(ﬁiﬁ‘ﬁﬁ-&l) wEF4Ez0) w(é’ﬁélzg%‘ () wCHVEPERD
Treatment SPAD value Pyruvafe content/  Dry matter Soluble proteer Cellulose Vitamin C 7 Solubl§ sugar content/
(mg-g" content/% content/(mg-g") content/% content/(mg-100 g™ (mg-g"

CK 5.30d 8.99b 10.81 ¢ 2.08d 1.02 ab 14.10d 374 e

Tl 6.24 ¢ 927a 13.19a 3.20b 0.98 be 16.34b 4.65¢

T2 6.63 a 8.67 ¢ 1342 a 375a 0.80d 1731 a 6.28 a

T3 6.39b 8.62 ¢ 13.29a 383a 095¢ 1429 ¢ 5.99b

T4 6.19 ¢ 8.90 b 12.60 b 2.19¢ 1.05a 1432 ¢ 422d

T RPIAE/NG S BERIRAE 0.05 KV 2ZEREFHE . TR

Note: Different small letters in the same column indicate significant difference at 0.05 level. The same below.
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Table 3 Welsh onion yield at different greenhouse holding

times
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T4 447039 a 18.92

3 WrE4gnre

BFACNE R AE D 2 RT3, FTEAE D AL 15 5
R EAEABRBERY. KRR KREHFEMIE
FH 110 S8 PR 21, AR 4 R A 3@ ek — 2 F [ 4 e J )
B A BESE A . SR B A A
AR FEE - EMREL L —EENRER R,
R AR 5 KAL) 3 3T, 285
0~7 °CHMRIR T~ 7T 58 BUR AP — 2 R A 4y 1 b 20
A KB — 58 KN LG 7 B 2 52 A% L2 Bl i 1k
B B, 41 T S A K 58 BCRAAE F BT 75 G R 2508
A BT ORI RS 22 R IR Y BeAE S A 2= 1.
o RS SR B, A RIS 2 2 KA A T
R EZFER, & T 0 CRUIR KT 740 °CH, — 1k
KA INE FFEK MABERK L. X5ARRK
W gl REEA— B AR 45 R R, A F AN
LUPOF RS S AT NFNINEE SR TPy |
J& 5 A HE AR T 7 °CHIRT ] 4 83~95 d, i /& T
KAFAHT 75 PRI 2. FLUR, bt 7 5 4
W, RARTHAERK K I, RAELT
BRI ID , 58 BRI [ 4 55, 5 80K 8 A4 7=
HH I B 2 A G s i A I e B AR R R
J5E AN W B ARG, FTO A0 w6 2 T B B R AR IR AR
T 2% A, 58 R AL, 23 {8 K 20t 30 2 1 4ih 22 B
S fER AL, T Kb B R A A e 5
FOOH 5 A5 A0 PN O FE T o B BOR B A KRR, D
THENT B, F A5 REI, BT DL EE
LT3 T4 Kb =2 DR A FA s (8] 2 e, &b 5 i
AW BEAE , DR 2075 F0M A 52 i T R AL, B DU 2
R 5 T2 A B FTIM B A S35 B 3 Wk B R Ak
FIT 75 W S PO S KM e s JE IR T K AR
T 5 BRI 25 2 5 BT LAAT) 46 4l 22 B[R] 5% 1 s CKC E
T iR R A, A IR AR, 58 OB AT ) L (H
SRR IR AT 1 b3y kAR R R AR
A, ST AT 46 4 A2 B R LG BR T2 b A S Aih Ak 2R
OB, HRR R — HIE R KR E R, T i

AT HEAK, R R R T, X 5 m A EEE
F—H.

TER B Ao, e Sl 752 2 71 B 52 e K 280 1) i
JAN =g . R SRR TR B, TR R T o A
ATV B R VIR R R0 1 ol O R XU i JB )
HERE . ARG 45 KR, AN B 3084
SR DR 280 JoURH 7 ) RS 38 K, T2 Ab B OR
[*) SPAD {559 6.63 . ¥ it &% &N 13.42%  4E 4
K CHEN1731 mg 100 g' Al HE RS BN
6.28 mg- g, B f i, NEHER & &4 8.67 mg- g, Ik
T CK, T2 &b 2 667 m* 7= & i 5 » 18 4 677.80 kg, 3%
CK 35 $& 15y 24.43% . PR G AN [ R 00 B (1) < 52
Mo JEk A R B KAL) A P . R TS AR I KR
B S FUAR PRI T 45 2 v /N HE A R R B A& R A
B A =g, RRWKREW L, MHiE—P
it 7t .

IR FUER B, R /N BEMR R AT KR A
ek, TR R K S, IR REHESR i
o XEAREA LR — 2, AR g LK,
Tow O, KAAE 4 H A AR, v DR
W T, {H 2 B B A R A S B AR AR I R 74
M bR IR AR K2 P 5 25 DR IR R I
ARG, M, T (R HER , 3X - B0
CK & WA TE i, 7 & i AK

SR L RTIR W I T IXCR /N BRI R A AR 3 K
2,11 H 20 HAIHE (T2) AL AT DL FR AR ik 4 K&
22 %, T CK K 18.3 H 45 s s i Al F& T+ K 01 b
Jo B 0, FOKR Y SPAD B DL T L 44
RC WEMEMSEY RS, 7l A 663,
13.42%.17.31 mg - 100 g'.6.28 mg - g'; 667 m’
FEEIA 4 677.80 kg, B CK B EE 1 24.43%, 18
Al LR B R A HEFRE Bii. A IR X
/INHERI R AR B R R T B A ER A

SE 3k
(1] 3k, E 00, XD , 25 45K T U K AR RS ]

R 5% 5 AR, 2016,22(5) 1 1366-1373 .

2] KA BAREESE B R M. L5 B HOR SCHR AL

1996.

(3] B K20 WA Bt 5 o 7 i % VP A 4 A 9T 9 D).

Jeat s E O RE B, 2020.

[4] Pt A RSEA E A o Al G YR M]. b5 e E

b H A, 2007
(5] XUFHFF, Bk, O, 2 8 AR AR 2 R AL 2

FeAR[ A& TRE,2017,7(1):15-18.

(6] WE AN, BFIT.ACK-1 K ZUCHHLIITF T[] Al

<201 -



X ISR 5T

H N $39%
6 & G IR TR, 2012,5009) :43-44, M [J]. AR 4k RS, 2009(12) :65-69.
[7]  WAZE HHR, G B E . KA SR 070 [I]. BRI [17] BB, 2500, SR AT, 55 . KRB SE L B2 R &S R AEAR
I\ R B K EAR,2006,18(2) :42-45. T[], B3, 2021(4): 53-58.
[8]  Z5H, %4k, AR R, &5 K BRI E WIS Ve AR 5 i oy B 7 3 [18] A7 M, =8, STAR A , &5 . KA P BR B Y54 22 1 25 & AP 0]
JELIT. Hh R 2018, 43(8):196-200. B3, 2021 (1) :56-61 .
[91 WA ST ANKEE RS RUOR B LR A PR T HE]. R [19] SXUFHFLE, MsFaE . AO AL o r [M] . AR5« v [ ROl K 2 H i
#,2019,39(3):82-84. #1996
(10] FKHE, 20 % B, 45 . K T4 A Vi FE T o B [20] XA, 45 0 . A A A B 2 S0 4R M. AT R RO R
FIRFFE[I]. & 7T 5 9 R, 2017,38(10):128-130. o ;ﬁgtﬁ,;:ﬁMiW@f[w L L 1995
; A FEE YN N o TERNLIE -ACAL: A L ’ :
[11] Zf&‘jii@nm#mﬁzﬂﬂﬁﬁﬁﬁﬁm{E[J].E.im,,zm,zolg 21 S L I8 i 000,
L o [23] BRI . 5 S A Bhh EE 1k (B 7T & R[] Ak [ 25, 2005
[12] E3C5E, e, XIms, 55 . & K 20008 7 0 (5 2 IF R i (691426,
S S EIR 201, 17C12) 7071 4] XUE, HEES HAFE b1 F 4 R LB e ) . B A
[13] @FIG MRS, B T, 2. KB RIZER SRl 3 B 98 247, 2005,4(2) 5 178-182.
ST AR, 2008 (4) £ 50-51. [25] KA, d RS SOLZE . R BE T A A AL S b 1 1
[14] e, 245 )h 3% , AR , 45 . SUBIEE JC it 0 R 7207 B e 3% 40 Wi T HCHLER]. 4203584, 2000, 4(7) £ 16-18 .
FURRFPE ISR A A #2441, 2015, 51(6) : 847-852. [26] Gkka,5K)a i, BIAEE , 2 A RTVE MR E T T 5 AT
[15] R AT SR, BRigike, 55 AR PR K2 HEE 1 2maT]. I T[] L AR AR R 4K, 1997, 28(4) : 477-482
AR ML, 201111 : 38-40. [27] F5AE A0, S L 45 AR R 2805 Bl N R A A A B ]
[16] AFEH:, BRigie , x5, 25 38 5 Py U 300 B2 22 1 3 R 557, 2006(6) : 7-10.

+202-



