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Abstract

To address the bottlenecks in mechanical transplanting of flowering Chinese cabbage, including the
disconnect between agricultural machinery and cultivation practices, substrate clod disintegration
of seedlings, and damage to leggy seedlings, comparative trials were conducted on intensive sowing
efficiency, seedling tray selection, substrate selection, and uniconazole-mediated growth regulation
to systematically explore seedling cultivation techniques suitable for mechanical transplanting. The
results showed that the 2BS-6 precision seeder achieved a sowing efficiency of 810 trays per hour,
which was 15 times that of manual sowing. Seedlings raised in 72-cell trays exhibited optimal stem
diameter, root weight, seedling index, and root activity, with 0 substrate clod disintegration rate,
meeting the requirements for mechanical gripping. The JIFFY imported substrate significantly out-
performed the domestic substrate in seedling growth, root development, and root ball formation.
Foliar application of 10 times diluted uniconazole effectively inhibited seedling excessive growth,
promoted stem thickening and root growth, and achieved the best seedling vigor. The integrated
intensive seedling cultivation system produced robust seedlings suitable for mechanical transplant-
ing, providing technical support for the mechanization upgrade of flowering Chinese cabbage pro-
duction.
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1. 3]

3Zi0s(Brassica campestris L. ssp. chinensis var. utilis Tsen et Lee)/E NG X L BB ghze, HIEE
W ERFEE, &I S EE Ry, TR AR REBER[1]. HArAE S0 5
AUt 1000 T, FA T ARERRITHBUL 400 T, H B GESARFTERR 20%, 15 e E S
S 20%, FELNVE TR gE 3 A AL R b 5 4 B AL [2].

FE G307 R B AR ) v e e, SRR AR, 593 DA 3 AR AR 60% L |,
PEE R 2 P S T E K (3], MR RS B S SO AR R BRI ST A A B R s A, (LML E
B AT B FE AR 0 R A8, L B i /B A SR R URAS VLT . 5 T S8R R 22 5 B0 ) 5
Y HEK T U B2 07 5 ) R, 3 PR R AR s B A AR = 2 ai [4] [5]. Horr, FEKEBiE R ELANE
B RO AE R, BN A AR AT AT M 6]

NI, A FEE RSO IR I B 1 7 K, TR A AR e . & B 5L T LA
S IRERARTR, BEER—EBRIKZRENFEOEANEHERE R, NROHATE RS
PR REE, HES A . ARTEfL R R

2. MN57E
2.1. KB
BERSEL BRI 70 K7 Sobys HEFI B AN 2BS-6 RSN AN EARFNL, B R SN Bk
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TREAWRAR LR, B/ 72 L. 105 L. 128 L. 200 FLUYFFIME (R R/KIR): B EiEm N
JIFFY Ji33E O & w3 i (MR e s A EEIFE R, pH A 5.6~6.2, EC {54 0.9~1.2 mS/em, AHREE >
65%, & FLIRIE 82%~86%)Fl [ 7= i i BR5 B 1 280 (1 ZE R N H R A 2 BRE =5:3:2, pH N 6.2~6.8,
EC {4 1.3~1.7mS/em, AR S E >48%, SFLIIE 72%~76%): TEA AT 5%l 50me ml i 14
TN TR SRR AL B A 15 PR A 7], A B8 & & 50 g/kg): 1B IRIE ] =768 & IE(N-P,05-K,0 = 15-15-15).

2.2. R R S

PRI T 2024 4F 10 H~11 A1E] ARE MEX N E 5L 23°35', RE 113°32) ), IaH ik 65
m, JBIHATZRAME, B w AR 22°C~28C, HXHEE 70%~85%.

2.3, R

2.3.1. ELLBMYEITELIALE
PBHUMAR RN TR AN, MG R R 2BS-6 TS R ERS E AL, AN LM R %
GiF LS A%, Y 72 FLREEAN JIFFY RRGE IS5, 5 BAAr it Rl O3B R EE:, TH SRR SCER.

2.3.2. BEENEMERE

SKH JIFFY Jodk 65, 8 72 L. 105 FL. 128 7L 200 FLIUF AL AL, AR 3 KEH,
MES 3 M. BME TR H T, 58 02% = uE & KER, HiKtHER 0.2%~0.5% =t &
KT, B3 REE 1K B R R . 47T 3~4 F B I A DS FE A

2.3.3. HEERMERLE

e 72 FLOXEE, BCE JIFFY RRUE L GOR [ P S i b B, BpNAREE 3 RER, RFEE 3 . fF
B EMEEEIHTEAE, B0 2~3 KT 0.2%~0.5% =708 & EKME—K. 4IH 3~4 FHI
IS EBURE N R A A S T AR AT

2.3.4. WHMCHEEIEIR IS

KH 72 FLOCEL N JIFFY REFET, B 3 MNMEH: 1E/KAFIE(CK) MR8 10 f53(CH 2083 5000
mg/L). MR 25 5 (A RO EE 2000 mg/L). BMGCFE 3 REE, HEE 3. THEFEET
R 1 IR, FFCELE A 100 mL, %07 3~4 Fr B 2 FE kT
2.4. BIZEEEE

WEFETET B g, SRS E AT, ST RE IS R TR B ACIRE, AR R 2/3 mE
. MUBE AR L ok, ANTIGMED, BMEES | om EIE, HMUTHHIAE SRR K. 5 W
ARG R AT . BRoK 1R, PREFEIRE; WG R 2~3 KRB 0.2%~0.5% =0 AL
IR, T AE I B kK b7 IR
2.5. MERFRSGF*
2.5.1. Ekiatr

MERRE R Z AR S ZZHTHT R Lem b)) MK KR G800 A5 RAFRE SN
e FEEEE . MR AREEE . M B E(BOCHET 48 h). MR ER; SRR 2 B TR

2.5.2. FES5RKREEGF
K43 I B i 5 A R S B (A ER IR BUE) AR 235 J1(TTC %) HHEEHE AN HWE
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= GEMRRR) < BRTE; ERHUEER = BOER B HE < 100%.
2.6. BIEDHT

KH Excel 2010 BP0 H5, SPSS 19.0 HAFHAT I Z J7 Z 871, Duncan K2 EAKIEITE R B
Z T (P < 0.05).

3. ERESH
3.1. EAUBMHEEITEE

SRR 5 N TIEMAR ZR R ECGR Do PRI/ AT 810 £, A THEREUY 54
B HUBIE A BRI N TR 15 45, 35 R T RR AR TT ) 55 30 95 MRS 8] BRAS

Table 1. Comparison of efficiency of different sowing methods

1. TREEM S XHEI L

T R KB /h) TEFPCR (R
AR Ff 810 a 15
N TR 54b 1

W RAPFASIAF/NGFRRN 5%/KFETREP <0.05).

3.2. FPRIAREMENFOEEKE HEREAR M

T2 FLSGE B WSRO E S o B M R, M BT MR E R R R
FA T HAN RS A 1, % 2), Hh 2Rk 1.45 mm, h EEEEE 1.632g, MR EEEER 142.3 mg, 45l
8128 FLUHEFE R 27.2% 59.8%- 102.1%. 105 FL/NELAH & WIHBAR KL, 200 LKL H Rk Eoh,
IR E . MR ABLE LR EZ5S, 72 LA 105 L7 gh bk mmg w1 128 LA 200 fL.

W Ak 724l ALk 105460 AT 128 L A F: 200 4L

Figure 1. Growth of flowering Chinese cabbage seedlings under different plug tray specifications
1. FRIRETHRLEEKER
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Table 2. Effects of different plug tray specifications on growth of flowering Chinese cabbage seedlings
7= 2. FEIHMSNERT LN EE KA

i o s #
ﬁﬁ%m*‘g *ﬂ&%“(cm) %*ﬂ(mm) *E‘K(cm) f‘]Lj;J:J_B $$ f‘]LjA‘FJ_B $$ $$ f’le,J:J‘Bq:‘E

(&) (mg/tk) (/) (mg/tk)
72 9L 55a 145a 1282 1.632 a 1423 a 1.775 a 72.06 a
105 9L 53a 1.19b 124a 1.189 b 105.7b 1.295b 60.77 a
128 7L 54a 1.14b 123a 1.021 b 704 ¢ 1.092 b 48.79b
200 fL 43b 1.22b 11.0a 0.931b 739 ¢ 1.005 b 4931b

7 BAPFEFIAENG FRRIR 5% /K FEREEP <0.05).

72 fLESR LA Ot fR R MR S R R E BRI (K 3), ik 0.0218 F 1.92 mg/g, FEFAUE
FHN 0, FEAENMIB R FEER . 105 LS HEEL 0.0155, FETAHUER 17.6%, AFITHL
B EL. 128 FLAN 200 FLXEL G EPH AR EUCA 0.0118 A1 0.0112, BUIEHR AN 9.5%F1 3.5%; H. 200 £L/<
BRI AL BRI /N, 2 ik 22 23 5 3 AT - AR R TE I TE A A BRI i 2 22 5, 128 LA 4 H s ey

Table 3. Effects of different plug tray specifications on quality of flowering Chinese cabbage seedlings
= 3. PRI AEN L E R ERF

WREHTE  BRTE MERER AR WA e

TR (me/bF) (@) HEfate i (mm?) (ngle) %)
72 4L 10.73 a 0.0828a  0.02182 906.43 a 1.92a 682.73a 0
105 1L 8.31b 0.0691b  0.0155b 812.40 b 1.84a 674.01 a 17.6%
128 L 7.16 b 0.0560b  0.0118 b 713.79 ¢ 1.62b 75520 a 9.5%
200 AL 8.37b 0.0577b  0.0112b 595.96 d 1.63b 706.33 a 3.5%

7 BAPFEFIAENG FRRIR 5% K FEREEP <0.05).

3.3. PRIFEHERMOMEE KR EEREANR MW

4 M 5 g5 R EoR, JIFFY Utk DR BT RE B A HiE & AR K FRbr B3 R E T 5. #n
SRR 6.8 cm, ZEH 1.67 mm, RK 12.8cm, 73 E 7 FEFIE R 58.1% 15.9%. 23.1%; Hh L
PREFEE MR EAFE . Hb BECTE. HUN IS E PR 59.9% 31.9%. 22.9%. 40.3%. A5
PRI, 2E ORI T PR %0 0.0426, MHERR S8 1.98 me/g, HRARTE /1 778.78, ¥ & & E =5 R,
HEFBOIEERA 0, 10 E 755 EEERIL 30.3%, Toiki MU AR Z K .

Table 4. Effects of different seedling raising substrates on growth of flowering Chinese cabbage seedlings

4. FEBEEERMOHEE K0

it e Ry
W Hem S fikem  (BCHHE W FHEE FE WETE

(g/¥k) (mg/Fk) (/) (mg/tk)
bl 6.8a 1.67 a 12.8a 2.862 a 165.8 a 3.0278 a 9323 a
& = 43b 144 b 104 b 1.789 b 125.6 b 1.9146 b 75.88 b

#: BHRREFIAENGFERIR 5%KFZREEP <0.05).
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Table 5. Effects of different seedling raising substrates on quality of flowering Chinese cabbage seedlings
F 5. FRIBMERMNFLERENFM

WRFE B TE T 45 T AR HER G E AT FEPRER

H

ER gt (@b (onm?) (mglg) (%)
B 13.65a 0.1069 a 0.0426 a 967.54 a 1.98 a 778.78 a 0
EShd 9.73b 0.0856 b 0.0264 b 898.36 b 1.81a 613.23b 30.3%

7 BRPFEFIAENG FRRIR 5% /K FEREEP <0.05).

3.4. NEIREBHMEX IO EIEE R

HI7E 6 MIZE 7 AT RN, MR AR BEO6S ol B AE A R 25 AR AR T o 10 (5 AL BR A 4 2208 2,12
mm, B35 TR 25 FRALEE, BN R R 26.9%: ARG, b BREEE . MR A E L M R
W R B A S AL B B . 25 AL ER Ll i R e AR TR, RN R, kAR BT
FOAH RS X OE R 28 22 07, (HPARER R B 2R T 10 5 UACEE . 4l (1 2 3K & AR AT /1L 10
EBUT 25 ARBAL B R, B R T . B AR BREE TR E RN 0.

Table 6. Effects of different concentrations of uniconazole on growth of flowering Chinese cabbage seedlings

= 6. TREIKE BRSO 4B KA/

b b fip H T i ISy N 2L e

I R e i P #k5 (cm) 224 (mm) R4 (cm) (@) (mg/HE) @) (mg/Hh)

0 (CK) 6.8a 1.67 ¢ 12.8b 2.862b 165.8b 3.0278 b 93.23b
10 1% 6.72a 2.12a 143a 3232 a 172.6 a 3.4046 a 110.34 a
25 1% 53b 1.82b 11.6¢ 2.876b 1589b 3.0349 b 93.28 b

7 BAPFEFIAENG FRRIR 5% K FEREEP <0.05).

Table 7. Effects of different concentrations of uniconazole on quality of flowering Chinese cabbage seedlings

F 7. FRIKE BRS04 E FRE RIS

I P ﬂfﬂj;f %Tj;;)i ey (I ”;jg R %gﬁﬁ)i E
0 (CK) 13.65b 0.1069 b 0.0426 b 967.54 b 1.98b 778.78 b 0
10 1% 14.26 a 0.1246 a 0.0727 a 1021.65a 223 a 891.56 a 0
25 1% 1398 b 0.1073 b 0.0510b 873.32 ¢ 235a 882.76 a 0
te T FSIRANG FRER S% kTS0 5P <0.05).
4. ¥Wig

4.1. BHAASNEARAFOIBABREHOZR

HURALFER R S & i I FERE AT, ABFFCH 2BS-6 BURS B REFIHL A HER R =2 N THREFI 15
o, SREEMSE 7R E B R IO USSR B DERIHUMEE R AT R R T B R, BRI B AR
T RS PR 2l v AR A A AR ROR 72 SO RIFLES RIS AL, RENANT IR K A 1R At RAF IR
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B, EZOH . RESE AR R AT AR, HAREUERN 0, X500 E KA. RAANKIL
FIRFE ARG RC[8 ] (BRI, BAR 128 LIS WA RIG 00s s, (HARACRZ At 72 FL7E, 3
JEUPAFE TR AR AR RIOR 32 ZEOR TR R L0 ALV B AR R AE S o P K 0 A B, AR B AU AR 235 77
72 LB ST R T H AP < 0.05), MARLWERL, HAERKMIASHARRE R
JBURARII 2150 A 55 2 RIURE P2 J 50 I 2 4 ), DRI R R I E 0 0. 128 FLI UL B A A BUR R 3
DR AHBMAR R A REAUN 72 1LHT 66.7%, WRAMBAE KL, FEAECEFHIE 9.5%; 200 FLIHEAR
R, HRMIR RS AEEA L, HGUE RPN RS TR R AT, RAEHAETILVLH, 5
IR A E 155, BRI 3.5% 0T . 105 £l 128 FLA1 200 FL/NER M Z R, S Kz
0, HAAEAFREE MBEERE, b 200 FLREIER AL N S B R A2 8, By Ui v
WL, X5 BTSRRI v 0% T /S RS S M 4y v B ) 5 VR AR AT

4.2. BEERMILOAEE KR BIRBROER

PR B AR R A AR RO B AR, JIFFY Rt O R AR CROK DR AE M . 3B
TR TR, A A K, ARRIE I, BARBCRTELE, BOERE N 0, I E RO
Ik 30.3%, X5 51017515 L IR g sp R L4 R — 80 2R, JIFFY 2 1R
I H BC {H k% 7 T HASh M E, Bm R FLBREEARAE 7 R IR S, BRI TR R AMMAR KL, K
UEAR R A i 2 v P R, AR RS R M E AR EC (R, 5 FEURRIRRZH, MR
FiAY R, HEFLRERC, FaME, WRAZEPE/GURH, 5 EMERLSE 5, Fibioe®
B R DT OB R, SR SR AT A R R e R R, NS A AUE . B kA SR
T, AE FAIR BUAR 1) ) B CRAIE B P 25R
4.3, HHmEHE RIS E AL

I ORI R AR RS 7R, A A R R R A, A, (R AR AR E
[11]e ABEFCHGROME 10 AHRA TR Seft, BEIIHI 74K, MORIGERUS AL, 420, MK
FEAR BB IRTE, X 5 X DU 12078 B 7 22 AT DU B e T 7% TR O 0 5 SRR AT s 1T 25 AR5Vl A B IR B ik
BT A, ARG, U0 A e R S T AR AR IR B . AL, S A P
I R ERAR 205 77, B9 T 2GS VR R RIFR 20 WOISCRE 77, WURAL 7% 8% S5 10 22 1 AN A K B85 A
5. &g

AW TR RGRK, TSSO R ELA B H AR R, R 2BS-6 AU E
NUBEATHEFD, e FH 72 LA JIFFY R 8 R 0T, 5% B W T B e Js 28 e 10 F59, Tl ik
FURIEE L +0.2%~0.5% = o E A HLEAL” MRS, I E Pk E 5.5~6.8 cm. Z5HH 1.45~2.12 mm.,
AR > 0.0218. FEFHUER N 0 MU, SN R IR . ZE AR R T2 E R THEFPRL
R, ARG B RA, IR RBUERMA =, AR AT JR RS
£ E&WA

JRAANAAIE L IH S0 5 ) BRI BT K5 M ZRYE ™ (NJTG20240267),
KR SR i S P\ BR R 22 1 H (CARS-23-B11).

SE 3K
[ e, #0063 ST BOMIECS F2M B8 B0 P R I 3688 0 R 026 9% A 5 £ PR A RO, R,
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