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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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Table 1 Materials and sources
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No. Material Source No. Material Source
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2 “BEN wg o 14 “H R ERE
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4 “REE 5 57 g O 16 “WZS02” FARWTT
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9
10
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fiE s WER I 78 HAH AR FEARAE N S 2 A 2884 . B/
X BEYLHER 5 4, SR R B HEIR 5 IRER L8 75
ANBAE SR IME ; B E R IMER 1~ 8hn, 250
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AR —AZERE, MR i 24 101 g R 335 9 1L b B ¢
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BRMEKA R 6.1 co) FI“K 227 (5. 6 cm) , B
/N S “WZS017 (2.1 em); “SR AR 27 B i K |\ K
(20. 2 cm) , “LGO2"MH B4 (9. 1 em) s “RETE 6 57 S8 B
K (12.0 cm) , HYCHHRENE 5 57(11. 8 cm) , “WZS06” it 5
/A 0 cm) s MHETFRECR I S& R EH A7 (143,99 o),
“FEE P ELYR (126. 33 om?) , “WZS04”E/N(19. 47 em?) 5
SPAD {8 £ 5 ()2 “LG03” (56. 8 SPAD) , A f 2 “ 1 AR
2739, 4 SPAD)FI“WZS04”(36. 0 SPAD) ; M4 4 L “ 42
MRE B (13. 0 cm) , A ) H“WZS017(3. 1 em) .

15

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

wF @ ¥ 2014003):14~18

< IHIGEFR -

*] =BULIOMOT} ¢ ) =SULISMO[J-UOU * JIqRY SULISMO[} ¢ [ =S4 ¢ ) =0U
3urumoi1q AYso[f¢ 9 =201 1IN0 Jo ojdind* ¢ =ayym pue ojdmd*{=>s[dmd ‘¢ =o[dmd JY3I[¢ 7=21Ym YSIMO[[PA* [ =33TYm AIOAI*IO[0D US[J ¢/ =IBNFLI[ ¢ 9 =100] * G =1B[} ¢ f =[BOLIPUIAD ¢ ¢ =TBAO BUO[‘ 7 =[BAO* [ =IBNOII gnsiadeys Ioqn}é7 =1qn} ¢ [ =UwWN[oo
Buo[:adAy 1oqny ¢ [ =K ¢ () =0uS[IqMq ¢ [ =S4 ‘) =ou *amdys ¢ =o[dind ¢ ¢ =o[dnd £213 ‘7 =Uo213 ¢ [ = U213 YSIMO[[24 *UI2A Je3] JO IO[0D ¢ § =Ppo1 ysijdind ¢ ¢ =Us013¢ 7 —eposar‘ [ =3[dind 10[00 d[onad ¢ =aydmd ¢ { =usa13 s[dmd ‘¢ =usa13 deop* g =us013
A913 ¢ T =U0013 YSIMO[IA *I0[00 Jea[{ ¢ —SopIS [310q ‘7 —OBq ¢ [ —JUOIJ () —OU*XEBM JE9] JO UOHNQLISIP ¢ 7 —O0U ¢ | =S4 iXem Jeo[ {7 —=0o[dmd ¢ [ —uoo13 uidrewt Jeo] JO IO[0D¢ 7 —3ez31z¢ | —ULdIew 2INUS: uldrew Jes[é g — od4A} 9ABdUOD ‘7 — dIeys‘ = jun|q:dn
ope[q ¢  =padeys-proqrey ¢ ¢ —padeys-pioms ¢ 7 —padeys-11eay ¢ [ —[eA0 *odeys Jeo ¢ 7 — SNOUOPIJAI0DIP ¢ T —UOPI[A1000uoW *UIvjed Jeo] ¢ ¢ — o013 ojdind ‘¢ 7 —ojdmd ¢ [ —uo013:10[00 Burpoos {7 —0u‘ [ —=s24:03po dula ¢z —opmo* [ —a1enbs:odeys oulaé¢—ojdmd
¢§=U0013 J[O’[q* ¢ —=U0I3 YSIuMOIq ‘7 =113 o[dmd ¢ [ =use13:I0[00 WRIS{ g =W (] < ‘Z=W (] ~Z* [ =WZ > Y13U] oulA 7 —TeIoIe[JySU* [ —[eIDIE[JO] * PAI0D dUIA JO 11qey ¢ ¢ —ad4} Suideaid ¢ 7 —uroijed A1oqqniys ¢ [ =od4) jremp ad4) jue[d 930N

T=HH O=HV REPH T=H
BHO=HEHV YHAM =XMWY S=HE 7= c=%R=HET=HE BMER =MWy =Ykl S=A B =M e=Hl 3 =AW 1= GHLHW =W T=HE FFEH 1=0'0="LFF
=B 0= U B WA r=F =R =8 1=FE DY N =R =5 =8N =08 R DM =X 7=88 =R =80 1= D e=HX =0 T=0Tjy 0=20" LM N jy*1=15
0= UHUFH =0 F =0 DLW =YAH 1=FT Hhic=00 =W 1= Lh' =900 c=HE =V T=Hl A ' e=hE T= o’ ' e=8FF =0F 1= DERG =4
K=Y EATE 0=l =R YAFF =0F 7=5E =R =8F 1= B =001 =00~ =W >} F =W 1= REHEFF c=—HEBH =RYR ' 1=FF #W'R

T 0 T 14 T 0 0 L 14 € € € T T T T I T € 0 0 € 4 14 14 144
1 0 T 14 T 0 0 L 14 € € 0 0 1 1 1 4 1 € 0 0 € 4 14 14 €2
T 0 T 14 T 0 0 L 14 T € 0 0 T T T 14 T € 0 0 € 4 14 14 (44
T T T 14 T 0 0 L 14 T € T T 4 T T T T € 0 0 € 4 14 14 12
1 0 T 14 T 1 0 L T 1 € € 1 4 1 1 T 1 € 0 0 € 4 14 14 02
0 0 T 14 T 0 0 L 14 1 € 0 0 1 1 4 4 1 € 0 0 € 4 14 14 61
0 0 14 14 T 0 0 L 14 1 1 0 0 1 1 4 4 1 € 0 0 € 4 14 14 81
0 0 14 14 T 0 0 L 14 1 € 0 0 1 1 4 4 1 € 0 0 € 4 14 14 L1
T 0 T 14 T 0 0 L 14 T € 0 0 T T T 14 T € 0 0 € 4 14 14 91
T 0 T 14 T 0 0 L 14 T € 0 0 T T T I T € 0 0 € 4 14 14 ST
0 0 T 9 14 0 T L 14 T 4 T T 4 T 4 14 T € T T 14 4 14 € It
T 0 T 14 T 0 T L T T 4 T T T T 4 14 T € T T 14 4 14 € €T
0 0 € 9 14 0 1 L 4 1 14 1 1 4 1 4 4 1 € T 1 14 4 14 € 21
0 0 T 14 T 1 0 L T 1 € 1 1 4 1 4 4 1 € 0 0 € 4 14 14 11
0 0 T 14 T 1 0 L T 1 € 1 1 4 1 4 4 1 € 0 0 € 4 14 14 01
0 0 T 14 T 0 1 L T 1 1 1 1 4 1 4 4 1 14 T 1 14 4 14 € 6
0 0 T 14 T 0 T L T T 4 T T 4 T 4 14 T T 0 0 14 4 14 € 8
T 0 T 14 T T 0 L T T € € T 4 T T T T € 0 0 € 4 14 14 L
0 T € 14 T 0 T L T T T T T 4 T 4 14 T 14 T T 14 4 14 € 9
T 0 T 14 T 0 T L 14 € € T T T T 4 14 T € T T 14 4 14 € S
0 0 T 14 T 0 1 L 14 4 1 1 1 1 1 4 4 1 T T 1 T 4 14 € 14
0 0 T 14 T 0 1 L T 4 1 1 1 1 1 4 4 1 T T 1 T 4 14 € €
0 0 14 14 T 0 1 L 14 € € 1 1 1 1 4 4 1 T T 1 T 4 14 € 4
0 0 T 14 T 0 1 L T 4 1 1 1 1 1 4 4 1 T T 1 T 4 14 € 1
hoﬁoﬂu
Jiqey  3urumoiq soqm adeys 2d4y omndng Isqunu  I0[0d 10100 10700 uonnquIsIp  Xem  uidrew — dn sdeys odfs 10[02 23ps adeys so/00  qaBusy 100 dulA sdfs oN
Mﬂwkmgoﬁm %ﬂwvﬁhm kvﬂﬂfﬁ kmﬂﬂtﬁ wiﬂﬁﬂm vaxw ﬁmvxw %KNB wmv\H wmv~ wO Mﬁ:ﬁmvm vﬂw\/ mﬂw\/ ‘«O umﬂmﬂ DJH\
ysorg ¥y sroneg  jed| Jeo opelg  yeoT JeoT walg QUIA e &
HE i BH YA wmx £¥E 03 Jeor  JeoT Y HW X B 10100 B ¥ A P EH YA 5% ¥E HE mW A
At i = E a2 Bl B BEh HE B% Ry ®% FE% GHE
weL 9saUIY)) JO $9109ds PajeATIINd JO S92INOSAI wse]dwIdgd JO sI930vIRYD dAT3RII[END UTRIA Z °1q9eL
YENRHEEEYS TR MY 72 C %

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn

wF @ ¥ 2014003):14~18

- IR -

%3 HE LRI R R R ERERIER
Table 3 Main quantitative characters of germplasm resources of cultivated yam
biiacs RIS eyl -] B 242 LR A T AR SPAD {H AR
No. Internode length/cm Stem diameter/ mm Auricle spacing/cm  Leaf lobes/cm Leaf length/cm Leaf width/cm Leaf area/cm? SPAD value Leaf stalk length/cm
1 12.54+0.71 b 3.87+0.37 ¢ 6. 710. 24 def 3.9740. 26 bedef  16.3741.21 be 9.6+0.62 cde  67.87+13.28 fg 49.4742.72 abed 8. 6+0. 62 bed
2 11.440.70 cd 3.6640. 23 cd 7.3%0.70 cd 4.140. 79 bed 16.540. 98 be 8.640. 95 ef 87.81418.62 de 47.542.85 bede 7. 10. 70 defg
3 12.0740. 73 be 3.39740. 21 def 7.5+0.73 ¢ 4.5+0.36 b 15.8+1.71 ¢ 9.540.87 def  73.92+12.56 ef 47.6+3. 32 bede 9.54+0.92 b
4 10. 5+1. 10 def 3.68740.17 cd 7.24+0.73 cd 4.4+0. 26 be 17.742.01 be 11.840.98 ab  103.55412.77 cd  45. 7+5. 37 def 8.3+ 1.11 bede
5 11.141. 20 cde  3.63740. 38 cde 7.1£0.70 cd 4.440. 55 be 17.0=%1.01 be 8.940. 66 ef 78.91+10.16 ef 50. 3=£5. 72 abed 6. 8+0. 36 efg
6 10. 240. 42 efg 3.2240. 29 ef 8.7+0.45 a 5.6+0.79 a 16.37+1. 82 be 9. 4+0. 96 def 126.33+8.94 b 40.6+5. 21 efg 6. 0+0. 30 fgh
7 9.641.15 fgh 2.35740. 22 gh 3.9740.50 klm  3.274-0.30 efgh 11.341.04 defgh  6.641.06 hi 48.3547.85h  49.5+5. 27 abed 3.440.61 i
8 10. 8+0. 45 de 3.63+0.17 cde 6.1+0. 50 fg 4. 0+0. 46 bede 15.54+1.47 ¢ 8.3+1.04 efg  63.4148.18 fgh 46.5+4.59 cdef 7.6+1. 48 cdef
9 11.540.53 cd  3.5140. 17 cdef 10.340.51 b 6.1+0.53 a 17.240. 56 bc 10. 540.56 bed  143.99+13.15 a  40. 0+£3. 40 efg 5.740.30 gh
10 7.30%+0.14 k 2.68+0.13 g 4.4+0.43 jkl  3.7740. 26 bedefg  12.940. 40 de 7.01+0.36 ghi 55.37+11.74 gh  55.0743.02 ab 4.9+0.17 hi
11 7.5040. 22 jk 2.6440.15 g 4.640. 24 jjk 3.6+0.17 cdefg  12. 740. 36 def 6. 8+0. 26 ghi 52.64+7.16 gh  53.2+2. 60 abed 4.840. 10 hi
12 10. 740. 33 de 4.6940.38 a 5.8+0.45 gh 4.5+0.66 b 20.2+2.09 a 11.0+1.05 abc  103.29+12. 45 cd 47.0+3. 57 bedef 13.0+2.84 a
13 13.6+0. 67 a 4.244+0.21 b 6.3710. 24 efg 4.070. 44 bede 18.2+1.81 b 12.0+1.71 a 113.0549. 22 be  47. 142. 62 bedef 9.241.95 be
14 10. 14-0. 45 efg  3.6040.21 cdef 6. 9+0.57 cde 4.540.20 b 16.440. 36 be 8.740. 36 ef 68. 06+8. 56 g 39.443. 80 fg 7.970. 66 bede
15 5.140. 29 mn 1. 74+0. 16 jk 4.3+0. 59 jkl 2.1+0.26 i 11. 340. 90 defgh ~ 4.9740.62 jk 24.08+2.58 1  49.444. 37 abed 3.1+0.611
16 7.740. 50 jk 1. 78+0. 05 jk 4.1+0.54 kl 2.974+0. 44 ghi 10. 6+0. 78 fgh 4.8+0. 40 jk 20.32+1.411  47.5747.93 bede 4.8+0. 61 hi
17 9.4+0. 36 gh 1. 8740. 05 ijk 4.340. 37 jkl 2.9740.20 ghi  11.641.37 defg  8.0+0. 89 fgh 28.7+7.60 i 49. 0+2. 89 abed 4.940. 56 hi
18 9. 1+0. 86 hi 1.5140.14 k 4.040. 41 klm 2.6-+0. 56 hi 11. 5740. 72 defg 6.1+0.70 i 19.47+3.10 1 36.0+3.24 g 4.540. 46 hi
19 5.3%40. 50 mn 1. 6840.13 k 5.240.51 h 3.1+0. 36 fgh 9. 8+0. 66 gh 4.040. 80 k 21.0545.341  50.743.59 abed 4. 240. 60 hi
20 8.440.37 jj 1. 7940. 14 jk 3.8740. 24 Im 3.1+0.61 fgh  11.041. 10 efgh 6.5+0. 96 hi 47.7549.02 h  49. 8+4. 40 abed 3.440.20 i
21 114+0. 42 cde 2.74+0.24 g 3.4+0.45 m 2.97+0. 26 ghi 13.3+0.82 d 7.0740. 70 ghi 51.67+7.68 gh  54.6+3.32 abc 5.5+0. 89 gh
22 5.94+0. 62 Im 2.22740. 26 hi 5.8+0. 36 gh 3.340. 60 defgh 9.6+1.39 gh 5.7%0.70 i 30.58+4.741 52.6+4.11 abed 5.7+0. 66 gh
23 4.940.24 n 2.1240. 23 hijj 4.940. 29 jj 2.940. 30 ghi 9.1+0.66 h 4.140.26 k 19.85+3.701  50. 143. 40 abed 6. 0+0. 26 fgh
24 6.3+1.07 1 2.1240. 26 hij 4.5+0. 51 jkl 2.7+0.72 hi 10.3+1.65 gh 4.8+1.00 jk 30.73+7.03 i 56.84+3.24 a 3.6+0.46 i
W AFFERRE0.05 KETFEREBE,
Note: Different letters mean significant difference at 0. 05 level.
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Fig. 1 Cluster analysis of 24 germplasm resources of cultivated Chinese yam in Hainan Province
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FRILH R, ANTFAE 2T 1 A 20 5 Fh T 78, — 28 5 FOR IF
Cluster Analysis of Cutivated Chinese Yam Germplasm Resources in Hainan Province

WU Zhuang-sheng, WANG Min, WU Yue-yan
(Vegetable Research Institute, Hainan Academy of Agricultural Sciences, Haikou, Hainan 571100)

Abstract: Chinese yam is the main source of income in some rural areas of Hainan,which made the importance contribution to
develop efficient agriculture and promote the farmer’s income. Since the introduction of chaos,there exists the same species
with different names or the same name with different species, which is inconvenience to the production introduction and
genetic improvement. In order to identify preliminarily the diversity of germplasm resources of cultivated Chinses yam in
Hainan province,twenty-four Chinese yam germplasm resources were collected from Hainan province of China, field plant
were conducted and botanical characteristics were observed and measured at the same time, clustering analysis method was
applied to conduct a preliminary analysis for the classification and diversity. The results showed that these germplasm
resources were classified into two species(Dioscorea batatas Decne. and Dioscorea alata 1.)and three groups by clustering
analysis (including Dioscorea batatas Decne. , long column variety and flat block variety). This study would provide the
materials” information for introduction,genetic improvement ,identification,production and processing in future,

Key words ; Chinese yam;germplasm resources;clustering analysis
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