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Abstract In order to explore the effects of different nutrient solution concentrations on the growth and
nutritional quality of rapessedd spouts, the standard Yamazaki nutrient solution (CK) was set to 0.5 times
(Tos) , 1 time (CK), 1.5 times (T,5), 2 times (T,), and 2.5 times (T,s) under the condition that the
environmental conditions were the same. The results indicate that: 1) With the increase of nutrient solution
concentration, the growth, biomass, and moisture content of rape sprouts showed an upward trend, and
the growth was the best under T, treatment, and the contents of the Chlorophyll a, Chlorophyll b, and
Chlorophyll (a+b) under T, treatment were significantly higher than those under CK (P<<0.05), which
increased by 9.0%, 7.4%, and 8.6%, respectively. 2) The vitamin C content of each treatment was the
highest under T, 5 treatment, which was 5. 9% higher than that under CK. The crude protein was the highest
funder T, s treatment, which was 14.9% higher than that under CK; T, s treatment promoted the absorption
of nitrogen, potassium, calcium, and magnesium, while reduced the absorption of manganese. 3) The
total content of glucosinolates was T, s>T, ,—>CK>T, s>T, s and 10 glycoside components were detected in
each treatment, and T, s treatment significantly increased the content of PRO (Progoitrin), SIN (Sinigrin),
NAP (Gluconapin) , GBN (Glucobrassicanapin) , and 40H (4-Hydroxyglucobrassicin) in aliphatic sulfur
glycosides and sulfur glycoside components(P<<0.05); T, s treatment significantly increased the content of
indole glucosides (P<C0.05).

solution concentration for improving growth and quality of rape sprouts in current experiment.

In conclusion, T, treatment can be recommended as a suitable nutrient

Keywords sprout seedlings; facility cultivation; nutrient solution ratio; Glucosinolates
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SR IE DR . BRI T EL A — B SR T
&R0 A Ok KRR S M 4 B (2.5 em X
2.5emX2.5 cm), R JFE T 23 CH: % #6 1 28
2d, FFBAGE T FER . REFECEET
i % (PPFD) R 150 umol/(m?+s) , A % 1 B {5
FEAET5% et o BT BB S d B — B SR, E
FEW pH J 5.5~6. 5, EC{HIRFEAZE . 10 d 5 kit
K& —8mmEemssn —F M+ G4 emX
28 emX 24 em) % .
1.2 REHE
1.2.1 KEi%it

TR 5 A L LA AR A o L 5 R
J5 2 CK, B s o L0538 3% K o0 R 7 (CKD X
B0 55Ty L5MECT, ) 245 (T F1 2.5 4%
CTo ) b HE 1L 0 35 SRR 7, B A b 3 32 R, Ik &
SWEE . IR, A 2 d B e — YO8 TR . A
S 14 do W T IR EE S8 BT R Ok
JEA LED KTAL, G410 s gk il =201 1, 6 JR o i
200 pmol/(m*+s) , St BEF (8] 16 h; ot Wi & B R
24 °C, WEWIREE A 17 °C, COL¥E B 4 600 ppm , A X
MR (RHD 75% ,pH } 5. 5~6.5; T, &b B EC {8 K
0.4 mS/cm . CKA P EC{H N 1 mS/cm . T, ;4 ¥
ECEN1.5mS/cm T AABECHE 1.9 mS/cm
T, A ECH N 2.3 mS/em. Fp i L 04 % 35 W Bt
77 : Ca(NO,),*4H,0: 236 mg/L .KNO,: 404 mg/L .
NH,H,PO,: 57 mg/L 1 MgSO,*7H,0: 123 mg/L;
il B o R W7 : Na,Fe-EDTA: 42 mg/L.,
H,BO,: 2.86 mg/L. MnSO,-4H,0: 2.13 mg/L.
ZnS0,+7H,0:0. 22 mg/1. .CuSO,-5H,0:0. 08 mg/L
HM(NH)MO,-4H,0:0. 02 mg/L.
1.2.2 AFENE Ao 25 A
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1.3 HESW

I BE % ] SPSS 21. 0 84 HE4T i & Pk 2 #
P<C0. 057K 22 57 0 3 ;38 i Duncan 2 & L4244
T ECE FF Excel 2010 844 4740 B AN

2 FERG50M

2.1 AAEFBRRENHEFERERKNZN
B SRR BE RN TSR 2 S AR R AR AR A
R ETHES . BRI, T AR B A K AR bR
T/ Ty ARFER B T 2545 T AR FE 22 AR it LA,
B AR AN T AR 2 s T A AR B (P<C0. 05),
T, AP KRR 2R AR A AR CK 43 1) i 2 4
T 56.6%.50. 0% .68. 8% F64. 8%(P<<0. 05),

F1 AREEFBRELEN HEFHRKEKERNZ N

Table 1 Effects of different nutrient solution concentrations on rape sprouts growth indicators

Ak £ B /em Z5 Ml /mm R /em i A/ em?
Treatment Height Stem diameter Root length Leaf area
Tos 6.140.2d 1.3+0.1b 10.0=£0. 2d 55.241.3d
CK 7.6+0. 3¢ 1.4+0.2b 10.9£0. led 73.843. 3¢
T.s 8.4+0.0c 1.440.1b 11.8+0. 6¢ 93.4+4.4b
T, 10.7£0.4b 1.8+£0. 3ab 15.5+0.4b 103.4=+3.0b
Ty 11.940. 8a 2.140.3a 18.440. 2a 121.64+3.9a

TE T 5 2R78 0. 5 A5 b i Ll 45 57 WL 7, CK AR LAGBn ifiz i

AEIRIRICTT , Ty 30K L S AR BRI Ll e 5 R C 7, T, %08 245w

WENLE 7 FRWACTT , Ty s RoR 2. SAG bl 8 FR AL J7 o RS RN S8 R db BRI 7E 0. 05K F 22 3% . Tl

Note: T, 5, 0.5 times the standard Yamazaki nutrient solution formula; CK, 1 times the standard Yamazaki nutrient solution

formula; T, 5,

1.5 times the standard Yamazaki nutrient solution formula; T,, 2 times the standard Yamazaki nutrient

solution formula; T, 5, 2.5 times the standard Yamazaki nutrient solution formula. Different lowercase letters in the same

column indicate significant differences between treatments at the 0. 05 level. The same bellow.

2.2 REVE 5 B X i S 2 3 A 0 BB

AR EMP<0.05), T, T T, PR SR

Bt 5 755 7 O L B, ik SR 2 S A T i AR
£ ETHEFEGER 2. T, AT TEE S CKZ [0 2

=1
AN
RS
H

R2 ARAEFRRELEN HXFEHXEVENTMN

Table 2 Effects of different nutrient solution concentrations on rape sprouts biomass

%
Fr T S RS A T

Ho b 3BT R 2 T CK(P<<0.05), i %
AW R T

4k 3 Mo b /g o R R i /g W bE /g i 0 R e s W
Treatment Fresh weight of aboveground Fresh weight underground Aboveground dry weight Underground dry weight

Tys 2.91£0. 22d 0.12+£0.01c 0.21£0.03c 0.012£0.00b

CK 3.20+0.13d 0.2240.03bc 0.22%+0.02¢c 0.01=£0.00b

T s 5.10=£0. 21c 0.20=£0.03bc 0.32£0.02b 0.022£0.00b

T, 6.20£0.11b 0.43£0. 11ab 0.40£0.01a 0.02£0.01ab

Ty 6.93+0.43a 0.51£0.08a 0.41£0.03ab 0.03£0.01a
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2.3 AAEFRRENBEFERXABRESE 8.6% (P<C0.05); &AL F Ay 44 % a/b X5 T CK.
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MR a M SRELSES CKZE LR, H FERETHEATE , BCKES T 14.9% (P<

M4 K b & B &M T CK(P<0.05) ., T, kB
Mok E a FF SR B R T CK(P<<0.05),
TABR P2 a P4 E b B S E F 5 CK
ZRARIE, T, MBI E a R D 4
REATEKCKaMBERS 17 9.0%.7.4%

K3 AEEFBRELERH

0. 05) ;T 5 &b B R A 11 % 2 JefIX, 58 CK B & B AR
T7.9%(P<<0.05), T, AbFE i 46w 1l 3 28 1
FVedi, HB CK B EHRE T 5.9%(P<<0.05);
Tos T, T, o b B A3 3 45 CK @ 35 FEAK T 26.4% .
11.4% F17.9% (P<<0.05,K 1(b)).
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Table 3 Effects of different nutrient solution concentrations on photosynthetic pigment of rape sprouts

b 3 MR a8/ (mg/g) MR EDFEESE/ (mg/g)  M&EKat+b a5/ (mg/g) M2 & a/b
Treatment  Chlorophyll a mass fraction Chlorophyll b mass fraction Chlorophyll a-+b mass fraction  Chlorophyll a/b
Tos 153.344. 8¢ 61.9+2.1d 215.24+6.9¢c 2.540.0a
CK 157.8+1. 6bc 68.0+1. 1bc 225.7%x2.7bc 2.340.0d
T 173.1+£0.7a 71.440. 5ab 244.5+1. 3a 2.440.0b
T, 164.4+3. 3ab 66.7+1. 2¢c 231.1+4.5b 2.540.0a
T, 172.0+1. 8a 73.041.0a 245.0+2. 8a 2.44-0.0c

50 - 50 -
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(a) Effects of different nutrient solution
concentrations on crude protein of rape

E1

(b) XS 2 iS4l ECH R
(b) Effects of different nutrient solution
concentrations on Vitamin C of rape
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Fig. 1 Effects of different nutrient solution concentrations on nutritional quality of rape
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Table 4 Effects of different nutrient solution concentrations on mineral contents of rape mg/g
Ak 33
Treatment N P K Ca Mg Fe Mn
Tos 46.540. 5d 4.9+0. Oe 53.5%+0. 3e 18.040. 1d 3.8+0.0e 0.1140.0b 0.3%£0.0a
CK 50.6+0. 6¢ 6.3+0.0a 77.0+0.5b 21.940. 2¢ 5.040.0b 0.1440.0a 0.2+0.0b
T 54.6+1.3b 5.940.0c 74.0£0. 7c 20.940.0c 4.640.0d 0.1240.0c 0.2=£0.0c
T, 54.94+0.3b 5.6+0.0d 68.5+0. 3d 22.0£0.1b 4.840.0c 0.114£0.0c 0.1=£0.0d
T, 58.1£0. 6a 6.1+0.0b 81.5+0. 3a 23.840.0a 5.140.0a 0.0940. 0d 0.1=£0. Oe
x5 TREFRRRELEN HXFEXRAFEARFTHSISENEMN
Table 5 Effects of different nutrient solution concentrations on glucosinolates component contents of rape  pmol/g
b B A& Wi % Aliphatic group n3[ILE % Indole group 75 & W Aromatic
Treatment PRO SIN RAA NAP GBN 40H GBC AME NEO NAS
Tos 2.2a 0.03a 0.3b 9.9a 2. 3a 0.2a 0. 3c 0.4d 0.2d 1.3b
CK 2.0b 0.03b 0.2c 5.7c 1.5b 0.1d 0.4a 0. 3e 0. 3b 1.4a
Tys 2.0b 0.02b 0.4a 5. 6¢ 1.1d 0.1b 0.3b 0.4b 0. 2c 1. 2¢
T, 1.9b 0.02b 0. 1c 7.4b 1.3c 0. 1c 0.2d 0.4c 0. 2c 1. 0e
T, 1. 4c 0.02b 0. 3ab 4. 6d 0. 5e 0.1b 0.4a 0. 5a 0. 3a 1.1d

T :PRO A 2-F2 3-3- T I FE L s SIN fy 2-TR I L 6 s RAA A 4-H L5 8 T 3L 65 s NAP O 3-T M 3L 45 1 s GBN O 4- 14 3L 4 1 5 4OH
by 42 FE | W I -3 F B AT s GBC O 3-FF L[ L 5 41 5 AME Oy 4-F S 0 W -3 T L AR 1 s NEO SRy 1-FF S M| e -3 F LB 41 s NAS Oy

2-R LR AT

Note: PRO, Progoitrin; SIN, Sinigrin; RAA, Glucoraphanin; NAP, Gluconapin; GBN, Glucobrassicanpin; 4OH, 4-Hydroxyglucobrassicin;

GBC, Glucobrassicing 4ME, 4-Methoxyglucobrassiciny NEO, Neoglucobrassicin; NAS, Gluconasturtiin.

(PRO) & &t B & 5 5% W vk B2 0% 15 m 52 °F B a3
Tos 4b B W PRO & i fie i, L CK B FH 4 & T
10.0% (P<<0.05) 5 T, kb B % CK W % W /> T
30. 0% (P<C0.05) . Bl & 5 5% WV FE (9 35 0, ol =%
ZEW R 2- TN BB (SIND & 7 T, A0 B R 1k
g, H B FEE T CK(P<<0.05), HiAvhb B 5 CK
ZWH SRR E ., 4A-WEmAT Em T (RAAF
AT, AR E ] e K, R 0.4 pmol/g, J& CK 4b
BEAY 245 s To b BALIR T T b 38, 7 J3 56 —
3-T M B i (NAP) B & fE 76 T, 5 A B i K
S CKAMFRAY 1. 7 4% 578 T, A B e /N, 85 CK i /b
T 19.3% . 4-180M BB (GBND & i 7E T, b 38
e, e CK 38 T 53. 3% (P<C0.05) 5 B% T,
b BE AN Ay b B B 2T CK(P<<0. 05) , H
T, AbFREE CKI > T 66.7% .

e A Fofr ns g % B A, 4- 5 6 mg] W I -3 L A
4O & B AE T, oAb B85 i, HL 4% kb B2 W 25
T CK(P<C0.05) . 3-H Hem5| e B i3 1 (GBCO) % &=
TE T, AL B 5 K, M 0.4 pmol/g, 5 CK Z 8] & &

FER ALY B E KT CK(P<0.05) .
4- F AR G| -3 LR A (AME) & 7E T, A0 3R
B, 0.5 umol/g, & CKAL B 1. 74% , H A%
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