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I BB AR A 7 R BIVE AR K 5 7 BT LY
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FIREE = AT A T R A RGN, L RIGE
H—TH AR AR B AR , 7T LA 5 AR R s - AR5 1Y
s AR AL AR HUE R K G RS &R TR
KB R A FHRMEE R, SELE, B RITE M KK
WHAERER MR RN R E2BE T BEER
RO P, BE I K KR, GE B 4 R R R
BRUR BT , DABAHR TR R AL B vk B X 5 o 1 6 A R L 7
BB IR SRR 5 [R5 1 S [ Bl v B o 55 B
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KBTS 50 Ol R B B TR BEALA, DA D KR
R G 7= A A B A e AR AR v R L S IR 4R

1 #MRS5F*

L1 Rtk

PR B R “ & 55 3 B KeR: R B R R AN
65 cm(L) X 50 em(W) X 35 en(HD B Sl ¥R 4 B 2 Wk
B KB, LL Hoagland 1 Arnon 8 37 W A LAl
(BEBRSD) , i B e R S M8 Hl F L 7 , pH & 7E 6. 0;
#ith KH,PO, 24t RERMERKEBTENLEY N
CaNOy), + 4H,0.MgSO, » 7H, 0. KNO, .KHCO, .NH, NO,
J NaNO, , &40 HE 77+ N.K.Ca.Mg K SH& &
14351k 15.0.6. 0.4. 0.2. 0.2. 0 mmol/L,
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FEHIH B 0~25°C, RAEBILHE A (Deep Flow
Technique , DFT) 7K 3% , DA T8 R i 422 Bof 5 458 1 8 R R Y
TESR WS, 3 h LA E FR W 6 min, 30 min N H 3l [
Motk BRHETHEBER 7 dEH 1R ERE
KWW 3 dE#H 1K, KB 0.5.1.0.1.5,2.0,
2.5 mmol/L 5 Bk EE/KSF, A 0 mmol/L g% &, 4351
itk Po. 5.P1. 0.P1.5.P2. 0.P2. 5.P0,

TS 80 d(2013 481 A 1 H).130 d(2013 4k
2 A 20 H).180 d(2013 4£ 4 A 15 H)BUFE, [F— b B HL
ARFHMER 10 bk, LBREET 7, BIRIRS .3 IRE
B LEF B SR EREEE R RER B2
D R B 2 & & XE R TR KRR,
YR COATIEENE P & 5B AR .
1.3 HWHWE

L MP200B H,FK-F-Fr AR pk 5 5, DA RO & i
R CHERRP E, 28 A B R KT RNER MBEEK
G ZE Fimrt i 5B 0 R EEED , IiEtr

FRMEBRZHBEEBNERER . BT ER
AP A BN E™ KRR & &R AR SN
EVL A RS B R AR S R TREEARY
2.4 ER CEHESHIR B LAk B =k 5D
HiFE s G-250 Yokl — F R A B LA vk et
L4 BAESHT

IR FH DPS 6. 55 Fil Excel #4748 1140#7 .
2 HRESW
2.1 BEXTERTBEE R

m 1 AT, R AR 1 e i R AR R B
W& &, AR, A AR B & B3 5L 2
TEAAEX R FHE RS FIH 0. 75~0. 88 F1 0. 78~0. 81),
FEBRESE 2.5 mmol/ L AbIKEEH A, 4351 L X BR0 mmol/L
PE T 74.17%~87. 55 % F1 80. 77 % ~105. 52 % s i S B
I AL M >R 2K, S H A KR EsE, i A
AR B & B 2 AW,

W PO P05 O PLO EPLS EHP20 P2.5

leaf/%DW
Soooom ==

MRS
Content of phosphorus in
SR o
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1.2
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(EELH oy
Content of phosphorus in
S O O O O
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Bl BERESENRN
[ o [l —SRAE A ) 2B R AL B ) 22 573K 50 B3 KF, FIFL .
Fig. 1 Effect of phosphorus on phosphorus content of garlic sprout

Note; Different letters at the same sampling date mean significant difference at the 5% level,the same below.

2.2 BEEmARKEEmE

HmE 1B, EEs B EREERRAER.
W& BEFE 0~ 1.5 mmol/L i [l A , £ B ] A4l ik fif 2
RETR B ZE K FMR 22 2 B B v B A T 3 K, Bk
WA 1.5 mmol/L B, & 8 bR ¥ 3k Bl & K AE, B F 5
80 dz % FR 4> B3 N T 84.99%. 22. 20% ., 10. 74 % Fl
70.11% ;¥ Fh J5 130 d %% XF BE 43 5 34 0 355. 28% .
79.63%.46. 95 %1 97. 29%6; & Fh 5 180 d %5 Xf B 43 51
BN 470. 329 .83.19%.26. 36 %6 F1 99. 15% . MBSk EE
F 1.5 mmol/L B, RIS P38 fin s ok BE L 4% A B0 A 9 & 48
FRAS B3 n, T2 T R . WL, B E R B
(1. 5 mmol/L) B B E L HF m i A+, K5a i 7= 28
EFHAL
2.3 BEXTH R E IR R
2.3.1 BN EROKGRR LR COEERETEN
w2 R, S BIRHRARENRGREESRE
Yo7 I Tl v B R T 0 » ZE VR BE 1. 5 mmol/ L B ik 5]
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B, B A 4 5 B X BB B8 24. 20 % ~ 49. 09 % FlI
26.78%~38.80% . BEWE R T 1. 5 mmol/L A, R
BT R X KRR R A R TR 28, E = MR A
MR AR AR C RN LG HE KFERMEM.
MEPEER CHEEEBIKE 1.5 mmol/L B ik ] &
B LT HRE I 22. 01%~33. 71%, MifREdh4E4% C
SRR I ZE B MR BE 1. 0 mmol/L 4b, Fb X} HR 3
I 13.42%~16.77% . BF - #94-Bt 3 o, BR X BB A, ]
R & R FEBRE N TR 2R A& a R BEE N
1.5 mmol/L Ak Bl K. Xt BRI R o mr s dE s &
IR TR B 0.5 mmol/L 1) &, H R ] 68 2 X
R A i o il 2 B, M 02 B 2 B, B RARE M R,
R EF R AT 3] BRAG 7 A 2 PR IE
WSRO 6, BN RPI, TS BB
BRI 5 R A 3, 2 1.5 mmol/L b3k 3 &
KB, AR B, B E 1.5 mmol/L k
Xt B4 BIHE N 14. 09 %6 ~28. 22 % F1 44. 50 % ~61. 13%,
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*1 B B REREE M RERNERZEN X0
Table 1 Effect of phosphorus on plant fresh weight, plant height, pseudostem length and pseudostem diameter of garlic sprout
G K% BRRE L o T 73 BEK [CEy:
Days after sowing/d P concentration/mmol + L™1 Plant fresh weight/g Plant height/cm Pseudostem length/cm Pseudostem diameter/ mm
0(CK) 12. 66+ 1. 04dD 27.254+0. 62 dC 4. 7540. 03eD 9. 87+0. 08eE
0.5 16. 54=+1. 36cC 30. 8740. 22bcB 5.02+0. 04dC 11.4540. 31dD
1.0 18. 77+0. 64bBC 31. 88=+0. 80bAB 5.13+0. 02cB 15. 4540. 54bBC
8 1.5 23.42740. 46aA 33.3040. 52aA 5.26+0.03aA 16.79740. 11aA
2.0 23.187+1.02aA 32.1740. 25abAB 5.2040. 03bAB 15. 95+0. 10bB
2.5 20.1140. 74bB 30. 42+1. 24cB 5.12 £0. 02cB 14. 91+£0. 31cC
0(CK) 20. 3740. 51fF 36.9740. 78fF 8. 86+0. 04{E 10. 33+0. 72dD
0.5 56. 79740. 49¢E 51. 2540. 51eE 11. 07+0. 04eD 15. 2140. 29¢C
1.0 76.7840. 43cC 60. 3741. 05¢C 11. 98+0. 06cC 18. 77+0. 23bB
130 1.5 92. 7440. 56aA 66. 41+ 1. 05aA 13.02+0. 04aA 20. 38=+0. 36aA
2.0 84.08+0. 81bB 62. 2310. 93bB 12. 43+0. 08bB 18.96+0. 21bB
2.5 73. 4040. 65dD 54. 8340. 49dD 11. 87+0. 08dC 18.34+0. 31bB
0(CK) 37.7440. 77{F 52. 7140. 32fF 11. 57+0. 08fF 12. 87+0. 16{E
0.5 134.45+1. 06eE 84.2110. 44eD 12. 82+0. 06eE 19. 55+0. 14eD
1.0 189. 7141. 00cC 89. 8440. 32bB 13. 81+£0. 05¢C 23.82740. 20cC
180 1.5 215. 24+0. 88aA 96. 56+0. 35aA 14. 6240. 07aA 25.6310. 41aA
2.0 199. 06+1. 32bB 87.6270. 20cC 14.16+0. 03bB 24.5370. 38bB
2.5 161. 87+0. 49dD 80. 9810. 29¢E 13. 63+0. 07dD 23.1740. 46dC

P RFIBARIE R RN KB F A IR 25755 5% 15 BEKF .

Note: Different small and capital letters in a column mean significant difference at the 5% and 1% levels, respectively.
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Fig. 2 Effect of phosphorus on the content of allicin, VC and soluble sugar in garlic sprout
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2.3.2 BIMEREBALRTBENTREEL RS R
O P 3 R A e RS o e A
R o B B v FEE O T 700 52 S K W R 35, Tl v
& 1.5 mmol/L B} 35 2 £ KAE, B 23 5 L X B8 3

23. 49%~57. 04 Y% F1 22. 77 %5 ~43. 42% , B} FfE 2L
R AT PR H R & B R LGS SR & AL, 78
BERBE 1. 5 mmol/L B3k f KAE , At 43 51) Eb Xt 8 3 in
24. 06 % ~46. 97 %5 F1 28. 26 %6 ~41. 06 %%,

PO @ Pos [PLO EPLS BEP20 RP25
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Fig. 3 Effects of phosphorus on the content of free amino acid and soluble protein in garlic sprout
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BN R HAE AR W 6 A AR BbE AR Bz e L AAR
B AR RN S R R E B REENEM,
FHHE—FRINEZAGY MR ZEEFER S,
ATP VUK £ 508 (i NADT \NADP" ) % /) 8 2 40 1Y,
B4y s FEAR K AR BE B T VEW) 7= B i) 1o IR o Jo F) 4
RET R IAR AR B T sh Rl 2R S o T R Y
H*-ATP #ig, 2k HY /Pi f3k@ i 7 =00 0. Bifeta
NARY 2Tl e 2 A e O AL SR T A=
HTEMZE R EPY AT DRSS DA
SEE BTSRRI , Bl BEAL R A B A AR A B
FRBEEZEM, ARG REN, B hERM A
FUBRZE i & B RERRE B A S w3, BB RN
B R B G BB AE KGR B o, DR GF#E17
AT 5 iEH .

R BERE W Ik vk BB EDY . R
BB E AR BRI 0 A B BELLE A R IR SO B B
IS S AP EAE R A T 2 2 PR A
R X 2R 0 IR, e AU S TR 50 I Bl 1) 75 P 3% T AR
EE AR K B AR B F RS R R B
JEFE 1.5 mmol/ L B X 75 755 45 Bif 01 4 A e 6 B Lk 55 1R
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AR AR AR R, B AR B0 & ¥ A F F
FHalA K, ZREH X8 0 mmol/ L Bk B K 7+
IR H B A BB RT . I AL 3R (0. 5.1, 0 mmol/L)
Hal THAENMBERRZ, SRS G2, A8
WREWEREETNFTE, EmMMHEmAE K., sk
AbHE (2. 0.2. 5 mmol/ L)l F 55 £ K R R, T g8 22
Vo A P K ST 3o B 14398 SR AR ) P R YR ET [+ st 52 g
FeAER R AR , FBEE B AN ik K 32
IO AT E B R EE a A K KR R AR A
R R EE, L 1.5 mmol/L B BSUR R,

BB+ e — E B B T LR RO RR I KRR
R ED Mg 2 MAFF RFFERAKHFR
FITE B . IR IR A R, B O 1. 5 mmol/L
AEFm A MREPHRFRETERS K THET
L. 5 mmol/L, KA &K & &AL, X 7T i 5 F s R Ik
PR & B A AL 3R R B R R 2 A R B 11
TR 5%, IR Fr it — SRR IESE .

ZARI R, 0 R4 R C S EMR K E S A
1. 5 mmol/L &b, B 25 o 9 Fc R E H BEZE 1. 0 mmol/L
A, AT, HERERERS R I AR R AR AR CHY
., X SHAMAEEETEN F AR DR g
/RN e O TRS Y% =R e W) 10 124174 i
Kark g & C HBRHILER—EK,
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TE— 52 RO [l P4, Bl i P B A 384 0 » LR 3 T
VAR A SC I 0 1 M B R Y . IRBRED A T A
PR TCHLIE & 2 B 2 B XA 006 & 18 A i AC
R BoKAL A Y B 4 BE X7 AR B R T, T BE R
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1. 5 mmol/ L ik B RUR IR 4T
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BEaRERELMBERERES R

A E % XA &

Gl AR RHEBE BSHTTRT %/ 0 571100)

W EALTEHRRRREFUANGEZ LR, LR BHHR L AAHREIGRHBOET
FTRFak Al FIARL, $8 A LBELSRFAELER L FFRBFFLORE, L5775
AR S b HAR BB R TAR AT S e BRI LA R TR B AR, DU R W B
A IEH 24 D LA TR A XA, A BEAT A R AR AL G ) B LR e T 24 Ay v L AR R M Y
P FRIR, R RARES T ERTT TR ER SRS, EREN 24 i LA T
TR AT 5~ A B3\ 25 (Dioscorea batatas Decne. ) . ¥ & (Dioscorea alata 1..)2 /~#%,3 B804 25,
KAEFAB R AR 3 N deftBE, HIRBAS B EHERLINFF TREARFERRLEF TS
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Effect of Phosphorus on Growth and Quality of Garlic Sprout Under Hydroponic

FENG Lei, LIU Shi-qi,LIU Jing-kai,CHEN Xiang-wei, CHENG Bo, WANG Yue

(College of Horticulture Science and Engineering, Shandong Agricultural University, State Key Laboratory of Crop Biology, Agriculture

Ministry Key Laboratory of Biology and Genetic Improvement of Horticultural Crops(Huanghuai Region) , Tai ’an,Shandong 271018)

Abstract; Taking ‘Jinsuan No. 3’ as material, under hydroponic condition, five different phosphorus(P) concentrations at

0.5,1.0,1.5,2.0,2.5 mmol/L were designed, with 0 mmol/L as control, the effects of P in nutrient solution on P

content, growth and quality of garlic sprout were studied. The results showed that the P content in leaf and pseudostem

were significantly correlated with the increase of P concentrations. The plant fresh weight, plant height, pseudostem

length and pseudostem diameter of garlic sprout were increased at first and then decreased with the increase of P

concentrations,and these indexes reached the maximum at the 1.5 mmol/L P concentration, which were increased by
84.99% ~ 470.32%, 22. 20% ~ 83.19%, 10. 74% ~ 46.95% and 70.11% ~ 99.15% compared to the treatment of

0 mmol/L P concentration. The contents of allicin, soluble sugar, free amino acid and soluble protein in leaf and

pseudostem were also the highest at the 1. 5 mmol/L P concentration,so was the content of vitamin C. Thus it could be

seen that,the 1. 5 mmol/L P concentration was the best treatment to garlic sprout under hydroponic condition.
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