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TRHHEMERIR S B, HEPICE 4 MER, RIS o FUEARLRRALE
S A TR S OB BRE , HE A I O et beament T L
BALFE R, R B RS o BN B RAE T, 4hFE Treatment N P K Ca Mg S
BAUAR RIFEE, 2 AR AL 35 1) 25 1 25 BUE M 1/2Hoagland 105 16 118 80 24 32
TULE AR BGREHE E . Ay | B Hoagland 20 31 235 160 49 64
B, RAEE 16 BT . W0 4 £k }F{z_?iﬁif 12 (firculating 137 31 215 95 12 16
PRRIIE A I R R R I O
i%ﬁ?%?ﬁﬂ"] pH %%UE 6.0~6.5, MS 840 39 784 120 36 56
1.3 MEmMBSAE /1 1 Longjiu 1 354 19 351 57 17 24
131 ©%% (EC) EEUEGEERN4A S, /8 J2 /L 2 Longjiu 2 707 39 703 115 34 49
Fx2 EUNERETERERE
Table2 Microelements and their contents in each treatment mg/L
ALPE Treatment Fe Mn B Zn Cu Mo Cl

1/2Hoagland 3.000 0.525 0.500 0.050 0.020 0.011

Hoagland 3.000 0.525 0.500 0.050 0.020 0.011

1/2 53K 1/2 circulating 3.000 0.370 0.524 0.046 0.026 0.016

#i&3£ Circulating 3.000 0.370 0.524 0.046 0.026 0.016

1/2MS 5.584 5492 1.084 1.956 0.006 0.099 106.000

MS 5.584 5492 1.084 1.956 0.006 0.099 212.000

/L 1 Longjiu 1 3912 3.144 0.441 0.997 0.003 0.075 101.658

J2 /1 2 Longjiu 2 3912 3.144 0.441 0.997 0.003 0.075 203.316
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Table 3 Changes in EC values during substrate cultivation in various treatments mS/cm
LhER EC f# EC value
Treatment 06-20 06-27 07-03 07-11 07-18 07-25 08-01 08-09

1/2Hoagland 1.107+0.061g 1.050+0.036g 0.701+0.032f 0.434+0.050e 0.165+0.057d 0.072+0.073b 0.091+0.037c 0.076+0.058b
Hoagland 2.097+0.021e 2.120+0.010e 1.510+0.145¢ 1.069+0.302d 0.582+0.175cd 0.389+0.150b 0.300+0.112¢ 0.213+0.090b
1/2 Y38 1/2 circulating  1.360+0.010f 1.343+0.040f 0.904+0.493f 0.5204+0.081e 0.19420.168d 0.0710.086b 0.049+0.056¢ 0.013+0.004b
YE3R Circulating 2.590+0.026d 2.573+0.038d 1.893+0.050d 1.411+0.081cd 0.847+0.249¢ 0.445+0.187b 0.307+0.213¢c 0.206+0.256b
1/2MS 2.95040.052¢ 2.970+0.053¢ 2.313+0.180c 1.654+0.232¢ 0.8844+0.274c  0.483+0.250b 0.296+0.249¢ 0.220+0.337b
MS 5.513+0.090a 5.450+0.205a 4.440+0.098a 4.127+0.107a 3.3974+0.593a 2.415+0.477a 2.055+0.246a 1.447+0.915a
JEL 1 Longjiu 1 2.550+0.040d 2.513+0.025d 1.719+0.091de 1.224+0.085d 0.656+0.192cd 0.293+0.200b 0.227+0.146¢ 0.178+0.180b
JEL 2 Longjiu 2 4.963+0.015b 4.990+0.010b 3.931+0.255b 3.693+0.350b 2.780+0.108b 1.947+0.448a 1.531+0.322b 1.120+0.735a

AERNFGFERRE P<0.05 KFEREE, TR,

Different lowercase letters indicate significant differences at P < 0.05 level, the same below.
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Table 4 Effects of different treatments on stem vine length of sweet potato virus-free seedlings cm
Ab¥ ZX & K Stem vine length
Treatment 06-27 07-11 07-25 08-08
1/2Hoagland 1.8354+0.363b 23.083+1.797ab 44.792+11.114¢ 52.746+4.321c¢
Hoagland 1.983+1.033b 22.475+8.536ab 49.492+11.297bc 55.538+9.337¢
1/2 % 1/2 circulating 2.067+1.023b 24.225+2.722ab 49.083+4.836bc 60.012+3.963¢
¥ Circulating 2.367+0.354b 24.583+6.705ab 57.875+0.388bc 60.875+5.850c
1/2MS 1.543+0.337b 28.233+6.357ab 63.617+11.346bc 90.571+4.396a
MS 1.792+0.354b 20.100+5.988b 55.117+£9.537bc 74.083+0.117b
%71 1 Longjiu 1 4.430+0.643a 31.567+5.761ab 66.038+0.887b 80.450+2.650b
Je /L 2 Longjiu 2 2.802+1.334b 33.12546.752a 85.308+17.165a 106.213+15.513a
x5 TRELENHERSHETHAIFM
Table 5 Effects of different treatments on stem node number of sweet potato virus-free seedlings
oy 22174 Stem node number
Treatment 06-27 07-11 07-25 08-08
1/2Hoagland 1.333+0.144ab 6.583+2.155¢ 11.917+1.876¢ 15.815+3.467¢
Hoagland 1.500+0.500ab 8.583+2.323abc 15.583+3.556bc 18.500+2.750de

1/2 ¥ 1/2 circulating
Y& Circulating

1.417+0.382ab
1.667+0.289ab

8.667+1.528abc
9.417+1.774abc

1/2MS 1.167+0.144b 9.583+2.402abc
MS 1.250+0.250ab 7.33342.036be
JE7L 1 Longjiu 1 2.193+0.992a 10.917+2.504ab

e /L 2 Longjiu 2

1.943+0.602ab

11.500+0.250a

17.500+1.392bc
17.583+0.520bc
19.333+0.804b
17.500+0.661bc
19.000+0.750b
27.417+1.308a

21.500+0.500cd
20.458+0.208¢cd
27.458+3.208ab
23.000+3.000¢
23.958+0.292bc
29.333+1.667a
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>1/2Hoagland.

23 AEEMEHERSHESEMNTENR
n% 6 Fiox, L2 5 MS AR hiaEnh -

fief B 40 2 v T AL PR, L 2 B 1/2Hoagland At

R 158.82%, L MS $E5 4.21%; L2 kb3

M EFE A, W T 1/2Hoagland . Hoagland

12 &34 7535 MS 4b#E, 1/2Hoagland Hi b5

B%, /L2 tb 1/2Hoagland 4bFRIRE 56.24%, Lt
MS A FEHE R 9.60%; {EHN T i B AT E g bR,
1/2Hoagland Ab# 2 2 i T HABAREE, 45 L
2 % 31.29%H1 100.32%. Jf H. 1/2Hoagland.
Hoagland. 1/2 JEHFEH AL H ZEH= 4 (K
1) o SAbEEHL By i E AR A RS SR A
Iy R R TG &k g, Hoath B+
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Table 6 Effects of different treatments on fresh and dry weights of sweet

potato virus-free seedlings after 50 days of cultivation

1/2Hoagland Hoagland
y, =

1 Ewﬁia
Fig.1
ficf B S b R i E A R AR OGS
24 FEIEXNHERFE SPAD ERIFN
D5 Bt 25 7 - SPAD E R N5 & 37
N LR WS HRKYE, HER TR, ANEAEX B
T SPAD {H 152 m 46 22 /), BB B 97 5 1 2=
RAK, RIUNIREZARN SPAD HA K. 755 ks
15d i, el 2 BRI EE B SPAD {Eh 38.443,
BEE TR DA H AR, HEE 30d
if, 1/2Hoagland F1 1/2 ¥4 4b 2 1 i 25 1 SPAD
H 558 41.577 A1 41.967, 25T HABALEE, 43
HIEL MS LB 9.90%1 10.93%, ik A L 2 i
Je 1 FFiR; 45 d i, 1/2Hoagland 4bFE(F) SPAD
H 9 47.693, 35T HARAIE, R /AMETEIR &
9.31%, H:VCA Hoagland. 1/2 fESRFIFEIL 1.
2.5 AEEBNHERSHIRRE RN
Wk 8 Fiun, TEAS[RIN; % L 5 555 7R Ab 22

b3 Hhy 0 b T HNFE
Treatment Aboveground fresh weight Aboveground dry weight Underground fresh weight ~ Underground dry weight
1/2Hoagland 19.553+0.391¢ 2.798+0.053d 8.303+0.402a 0.804+0.054a
Hoagland 26.684+1.194d 3.170+0.028¢ 6.789+0.389bc 0.546+0.037b
1/2 45K 1/2 circulating 28.070+0.803d 3.276+0.126¢ 7.197+0.163b 0.485+0.031bc
¥ Circulating 35.546+2.418¢c 3.500+0.135¢ 6.235+0.565¢ 0.396+0.055d
1/2MS 42.898+3.142b 4.273+0.239ab 6.938+0.512bc 0.462+0.016¢cd
MS 48.563+3.758a 3.989+0.213b 6.708+0.436bc 0.392+0.052d
JE/L 1 Longjiu 1 39.45442.440bc 4.088+0.153ab 6.998+0.593bc 0.481+0.027bc
Je /L 2 Longjiu 2 50.607+2.972a 4.372+0.165a 6.324+0.370c 0.401+0.014d
1/24/&¥F 1/2 circulating #EI Circulating

50 d RRRI BB ERARB KX

Root expansion in some virus-free seedlings after 50 days of substrate cultivation

®7 TAELEIHERSE SPAD EAIFNT
Table 7 Effects of different treatments on SPAD
values of sweetpotato virus-free seedlings

ise SPAD fE SPAD value
Treatment 15d 30d 45d
1/2Hoagland 37.310+0.215bc 41.577+0.301a  47.693+0.269a
Hoagland 36.597+0.379cd 40.133+0.636¢  46.227+0.600b
1/2 &3R 37.063+0.231c  41.967+0.276a  46.180+0.564b

1/2 circulating
fB¥1 Circulating
1/2MS

MS

37.2474+0.504bc
35.490+0.726¢
35.967+0.563de

Jeju 1 Longjiu 1 37.967+0.222ab
JeJL 2 Longjiu2 38.443+0.280a

39.253+0.240d
38.053+0.400e
37.8334+0.322¢
40.420+0.215bc
40.867+0.451b

43.630+0.295¢
44.427+0.244¢
43.730+0.361c¢
45.977+0.240b
44.110+1.269¢

YR RGE AR F R 25 d B,
1/2Hoagland AL 2 MRTE I lm, B&EmT
Hoagland 1 MS, {H& #0225 AN s 0
55 50 d I & AL BAR R 0E 14 N 12MS> L 1>
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Bz, srIt 25 d TFE 89.50%A1 86.45%, X HEN
WET 2.1 AT a2
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Table 8 Effects of different treatments on root
activity of sweet potato virus-free seedlings

sl 2 &3 71 Root activity [ugTPF/(g FW-h)]
Treatment 25d 50d

1/2Hoagland 28 608.814+7764.674a 3002.986+469.569c¢
Hoagland 14 249.312+5964.362b  3600.224+503.919¢
12 #5386 20 654.270+£5916.756ab  2797.686+708.974¢
1/2 circulating

#E3R Circulating 22 617.078+6346.653ab  6549.085+427.639b
1/2MS 17 796.143+2480.056ab 13 473.312+2421 464a
MS 13 947.657+£3707.674b  3954.834+614.202¢

JEFL 1 Longjiu 1 21 170.799+6624.73%b 12 390.817+1981.165a
JE/L 2 Longjiu2  28298.898+5701.818a  8004.853+1056.931b

3 1R

JE o B PEOE IR AR N AR R WOCE TR )
JRI FE BRI, AFE RS EFRICR S EN
Eb X FAE A AR K 28 50 FE 00201, 2R 5 SRR 5 T
AFA NS Py KOG B H 2= 5 R 2R (1
SERAHIN (0.8~1) : P (0.8~1) : K (2) Wi
Moo MIEERGSERZEWT FE b R I, HAbaT 553 58k
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Fe & &N &, FAVE FRMORIL 2 IR S
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BAG H RG], LT i WO R ) e B8 1R R B K
No T RRIFE B 2T S ARYE EC E /M E
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B2, V522 2SI B 5 5 8 790 BEC H 51

WA KR MO AR DS

ARG R BV UR 46 EC 5 KZI7E 0~5 mS/em
TR B A K E SRR EC [ 21EM, H
Je 2 A ER IR 46 BC BN 4.963 mS/em, fE i 5 1
FEENE S FIRECEN, IR
KFER, MS 4FJELE EC {54 5.513 mS/cm, EC
HId v, 25 SO T 7 R SR B B %)
WAEK IR, R EC il &, SERIRIBIEE,
I8 AR F AR, 3 T A e IORE 3R 43 1R R WA R
B, (Ff3AEKHEEAE . A0+ MS AbH i fid 2
WA KRR 2] — e M. Fitk, fEEYL
TR B R, E IR EC {H NARYE VR 7 R
FEM, &1 FE RN ECH, RIEEWAEKD
[ B ik S TR RN 2 o JE SRR TR R, =S
FE EC {HAE— € 5 T BRI (2 it 5 4B X K o FVE
FRICER I, R T e AR, FF Hoag A 2628
BF 034 i B A 42 i o 1) 97 o (A I8 A T 48 v 1
Mg RE R AR, (REHEWAK . ARGk
PLESA MS b #E EC {EIE = 1@ 5 EC {Hyuf, =
X IR AR AR IR T 172 fE 3R 5 3F . Hoagland
J¢ 1/2Hoagland 4B, 458, X ATHEZ KA MS
AEFEAENT T HARAL B S HHE 2B N JoR, HA T
B b b S IR AR A 5 R TS

FE, HRPIRHN tREEZ 25K, Py Ca
Mg JeER P AEREPUER, XG0 H R
BAHEZSCREN, BrolX el Gest 2 BAAE L 2
I MS AP X SR BB 2, (HN R AR R
KEWHBAERMER .. BB &M, S
RS AR K R IR O S, X T
TE A b 1 5 R 5 43 1) A K A7 A0 R B B R i £
IRR, PRI ZHEYNETR . KRR
PRz, ZERFCOF AR, U NEZEIK
B ROK A AV TR E AR, fRiE b 3g . [
B, fEAFTHRIEC S, ERIRTERE
PALEEHR (JEJL 1. R8I0 24 1/2MS Al MS 4bHE) N
LETRRZ, KELEGYHTEARKE R,
R A KO, BRACURIR, ATTEIES T FfL
VIR s, HEEAR Y K2 R, il
EEIak /1N, 3 [ A2 0 AR R % K T B S A 1 Jst
DR, A 7 o ] g /KR A 3R A 2 450K B =
HH.

AHIFFE IR R I BC B (AL AN - Hb_F 356
AR, BT HR I A K E RGN, R
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BRI EC [EBAKK 1/2Hoagland 1 1/2 #5348 kb2
N B 7 R % S ) SPAD B R R, HARIE 1
%o JEIR AT REAE T J0 LARESAE AR T L5544
A KR A RE B, JEH EC HEHMK ) 1/2Hoagland
AU 172 &AL BE ) i 75 P 23 B e R ISR 70 Sk = T
BAE K GR35 R ET, SPAD fH Lk
Th, WM B N mR IR &, A RN
SRR A A BEAEH. MR e A BEN
FEMA S, G TR BOREE, F
COp FIZK A AN, F=A T 2 (TP B,
HET R 3 45 1 R r 4 i, IX 5 AT AP ot 45 R
FL, MR, dEMRitEt S EC ARKME 7+
W AR R EA R, RIERAREKR, T
MR R IE ) R BERT, X g 1 EC [HRBARIE 7
TR B VR o AR K R IR G 2 AUR R
Ji 5 J5 # SPAD B4 1 SR R iE T BAR I R K, Fir
DATE T 1) 85 77 VT B2 ™ 4 4 1) EC {H

HR R TR R T R G R R IRE T, R
WU B v PR B A IR, I R RE IR R AR 8 T R A Hh
YEFFIR RIE JT, AHE T RIS AL BE X AR R 5 )
A5 M 1) i B S S TR N TE I A A BV TR
&R IR LR AT, P RENS L I EE T R,
ARG EREN, MR T 50 d B, FELEEFRRAL
B — 22 AR, CARE M BT K
kK,

KEITLET N P H K X RIE 570 E
K04, B 1/2MS Al MS bR PLAN, e NG P
AK &85 LA LA 2, N, PAIK &
AR D (AL EE G 1/2Hoagland 1 1/2 fE¥F3E
FG RIS Gy Z B FE, HIVE TR A T 2 B
RIGHFEE K. 7o, RILhHETER B M
Cu LA%h, Mn. Mo. Fe. Zn F1 Cl & & HAHXT 5
Z (B 12MS 1 MS BAFP) , XEERIE T E R R
E IR RA EE R, Fa0 M il S 5BV E
FUEGAR S B, AR a3 A 248 e %) P8 J2 77 3 Wi Mo
A EEL S, 25 N W EMEN; Fe
Z 5EY6E FMIF SRS, St Fe 25 50HE
A KKE R, BMEmERKEMIE S Zn
MAEKRMERAEEELEEH, RERRIS K
B Cl il 4ERPi R A0 M08 3% AN B 111, i
Cl £ FEUR R IIRE S #1240, X Wi 3 T &L
Xof T At Ak FE AR R 7 1 4 R RO B IR — Ik
fRBEULI T EC BRI E F20UE B R TE 18U

15 A .
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Abstract

To determine a suitable nutrient solution for rapid propagation of virus-free sweet potato seedlings,

four nutrient solutions at two concentrations each were tested using virus-free seedlings of Longshu No.9 in

substrate culture to explore the effects of different treatments on the growth of virus-free seedlings. The results

showed that both nutrient solution type and electrical conductivity significantly affected morphology and

physiology of the virus-free seedling. The Longjiu treatments showed the best growth performance and root

vitality, particularly Longjiu 2 resulted in superior stem vine length, stem node number, and aboveground fresh

and dry weights compared with other treatments. These results indicated that Longjiu 2 was a suitable nutrient

solution for rapid propagation of virus-free Longshu No.9 sweet potato seedlings.
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