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AR NO;, ™ : NH, " FFHFi&IT/KIEIEZRE
4 K A AR TN SRR 220

Moo, TR, F R, R b 2%, x| ) ow

LA R B MYRE SEARFBE b a0 1022062, IR T RMBLAEBE BRSPFFH .0, JLET 100097
3. AR FRERTT A (U7 AR E K , L5 100097)

o OE 791 et F A RM AT ARZLENA T RA AT TRAMFREEFR PO
BER G A R IE R R AT AR R, PR T NO,” : NH, "4 12:0.8:4.6:6,4:8,0:12 &A
P R RBSRIZEFARARKRFR SR RGO Yh, AR FER FRIZEFELK
BRE B, BREAW . AFERAEKLFT AL BAF,NO, : NH, " 4 8: 4 &2iE A FRIZ
EFAEF A RBREASVEIENO,” :NH, A 6:6fd: SABASHAFCHLERFHE
HBAKG AR E R REN,2ZX 2 AL EZAKRTIK, BE2H ERTABEENETRR

NO,” : NH,* % 8 : 4,

REHIR KBS AESE A R LY s AR K AR T PR R S R

hE 432 ;S 633. 306. 2

AE3E (Allium tuberosum Rottlerspreng) J& B & FL &
JBZAEAIE MBS, B THRE, N EE MRS F
MBI EFRMEM AN S &, ERE KIS H X T
CRE ., BREIMES R IE FEAAE 2 F R, —
5 ARG L35 AR AR o % 8 R B R AR, &
S FN SARBR IS YT 5 — 5 AR T R A SRR
B SRR R B A TTAL AL , 1 AR SRR N R R AR
B BEE TR E B AR b AR 1 2 e 3 7 Ml 1Y) & R LA
KB ENZ 2 EAYERENB YR, SRR
=TT A2E EE A & DL R PLAR AR & A A s i 5
R,

VIR TAIE & 58S R A ER 2 AR B AT 5%
FEEPE R  EB R EIE R S 5
FREh & B 5 B A IE A (r=0. 933~0. 957) ; /5 KU
I R I R B R RO AL AT, LA R
RVt E AR, 3RS B AL H &R 4~8 mmol/L,
WHMNO, ™ : NH,* 1 3~0: 4;IKKRE NN
F R 0. 620 R E 0. AV B R £ 0. 6 %0 i R
B5, 00K 3 2 F12 ¢ 3 ik LEHEATIB ATAL 3, MR R AESE

F—1EEEN AL A8, X, AEHAR L. AR TR ARE
& I8 5 kR %4 B3, Email:864715927@qq. com,

ELTR B R AR b3 5 WAT LA+ 3 3 855 B (201303014-
ERKFHRES LH AWK A TR B (CARS25-G01) ;b7 7
FAA A A H 4 A 2R E A 3R B (KJCX201204004)

W s H #3:2014—06—10

XEFRINAG A SCE4E:1001—0009(2014)19—0049—04

FeaE, KA IRER & & W gt A K COliE MR f ]
PR E RS B HBER R, 1% ORI MR /2L
T AR Bt B8 S 5T RO R B BUK B R 48
BEDIA B 57 07 SUBCR 78 2K 35 , — 5 T A A50h 4
AR SR T BE IR 5 A AR 1 AR A Ak B ] 25 S5 FAR
Rt n—HHEEAF Y2 E FBRKIEERN FKIE
JESEEFWE T IS . BLL791 SErt AR R ik
WS BIRGE T AS R S B B LU 78 % WO 7K 35 3k 38 7 & L
FREFZM , LU S8 K B AR SR A K MR EL L
1 MEEFE
L1 sk

PR S Fh 4791 FERFAE”, ok B TR g 4H 5
WEEAEE AT,
L2 HEk

TR FH A LA B SR W BE 7 O B A Tk XA
77 (mmol/L) : Ca(NO,),1. 0; KNO, 4.0; NH,NO, 2.0;
KH, PO, 2.0;(NH,),SO, 1.0;MgSO, » 7H,0O 1.0, % F
7 TAER AR EE A 12 mmol/L,NO, ™ ¢ NH, " Jy 8 ¢ 4,
R PR FEA AL HLE AR BE D 12 mmol/L, & NO, ™ :
NH, "} 12: 0.8 4(CK).6: 6.4 : 8.0 12 3L 5 P 4b
H, EERASBEP AL LN ERE pH=06.2+L
0.2.EC=(1.640.2) mS/cm JEFHE N, K4 EFR K
REBEFIKELH

RIGTF 2012 48 8 H & 2013 4F 5 A EIL i AR MR
2B B SR O FEMRIR E N T, K S B SR A b
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T ARMABLF B 57 S 55 O BF & 3 LK 85 R 409t T
2012 4F 8 H 6 H#EF  IXB W I ir 038, BRI E
B 30 min 75X, 1 YK, BRFESAFHEIY 30 min, IR 7 d
Fi 1R, BEHE 3 RER , AL IEREYLHES] . K%
F 201343 H 10 H.4 A 7 H.5 A 4 BHIFFRIK 3 &K,
FFEE 3 KW E K TIEHR .

L3 IWHWE

1.3.1 ARl b KRG dESE k2R I B R
W EAEARAR R (ELCRES T A K T B R K TR S
BEBSICOAME R G B BE 0. 1 om; PH 8 A BRI &
KA BT 0.1 om; BZ0M : VR bR R R & 48 Bk
M FEA KL 1 om &b AF 5 E 0. 01 mm; M55
(R IT5E) < F bR A5 RO AR R 1) 5 K - 558 0 0
0. 01 mm; M 80 G i+ B ok BT 7 80, oo At B
KE=>1/2 \Kit BKig ¥ R, =>3/4 &Kt A&
WH—Rt, AT E SKEE , BEL
MWiE 5 W,

1.3.2 AFER HRENAA RS ENERHCE-
PIERIZ $235 s iR AR 16 12 SR A TTC .

1.3.3 ffets 4EAER C & ENERM GB/T6195-
1986 ; ML 4F 4 & 8 W & R F GB/T5009. 10-2003 ; A] ¥ ¥4
B A B R A% SR I (G-250) Je B 1k s AT 1
BEE B E R GB/T6194-1986 ; fif iR £k 7 & Il & SR
NY/T1279-2007,

L3.4 FFREETHFER 667 m* =& (kg) =R &M
AR AESE - B (kg) X 667 m® X 10* / BAHE LT AR (54 em X
28 cm) ; T - FA AT KPR EBURT 8 K 35 AR S A AR B o, 0
BB 0.001 g; THIE Kl 5 5 B AR AR T 105°C HLAE
AF 15 min J5,18 75°CHLREE ,FRE HFHE 0. 001 g,
L4 Rt

RIGHHE R H Excel 2010 4t i1 % 3 X AE B, R A
SPSS 17. 0 XF#E 347 B P K O 22 4304 » 8 Fl Duncan
BRI 22 S0 S
2 HRESW

RIS T T 46 Ab 3R, 78 58 2K K5 44 F . ¥ 3 o
2 NO, ™ + NH, " 2 0 ¢ 12 Bt b B FR K 35 638 7 58
SHSARBHIFE TEAEEREAERKRRE SR, HkE
BRI EIE T
2.1 ARINO,” = NH, " BFBAKIEERER KB
2]

M 1 ARF NO, ™ 5 NH, * e b & s ok s e384
KABLLA LLAS AT AR R [ AL BE A Bk v Rt FE B B
TR P AR S EAE LA ) 28 87 A T 80N, 45 AL 38
25 B E AR A8 EkE A 12: 0 5 CK
ZRAEE;CK BB EIRRAM . ATUEH,
FEAESE KRG AR, LB — B R S AR R R AR K Y
RUEXT T A A KR AE AR A 8

x1 AENO,™ : NH, " EF R KIEEFKERKE TN
Table 1 Effect of different ratios of NO; ~ and NH, " nutrient solution on the growth index of hydroponic Allium tuberosum
o
o P i WA PES TEs
Plant height/cm Leaf length/cm Leaf number Stem diameter/ mm Leaf width/ mm
12: 0 27.797+0.57a 21. 39+0. 84a 4.40+0.51a 2.1740. 08b 4.7440.07a
8 : 4(CK) 27. 2740. 59b 21.40+0. 72a 4.1340. 35ab 2.33+0.08a 4.4440.17b
6:6 21.7940. 47¢ 17. 46+0. 65b 3.87+0. 35b 1. 9240. 11c 4.03=+0. 08¢
4:8 19. 5140. 66d 15. 51+0. 65¢ 3.4040.51c 1. 69+0. 06d 3.7340. 28d
R RZEEREARR/NE FRRRER BE («=0.05), FEF.
Note: The different lowercase letters within the same column after the data in the table show significant difference (a=0. 05) ,the same below.
2.2 ARFENO;~ + NH, " BFRxS /K B e PR PR Y
A1 300
>
s S N, = o a
2.2.1 ARRNO,” + NH,* B A SR A6 ) £l s .
N . s 200
R B 1 ATRUE B, CK AR R IE & 25 2% 50
M
RRPE 12 : O F16 ¢ 6 227 AW, AT 4 ¢ 8 HyESRAE Kk B2 g0
ORI A1 CK M 23.92%6, 2 5 0% . RAME N ER |
YR B BRSO , AR R R B RO DA K H AR ) i 0
12:0 8:4(CK) 6:6 4:8

JREGTE St Hodh AR AT A BEEW B 1 R
FIAR R 8 AR a5 A KRR b2 5 —3.,

2.2.2 AR NO,” : NH, " EFBEMNAKIFEFNEGER
SEMEmN RER2AM.HEFRLESTERSNEL
H4:8,HEA6: 6 22RAEE, B CK HH
11.29%, HE BE £ 7 408 12 : 0 MR R B & BRI
BRI A ARG EIEAR AR KA e A —3,

50

B RN EFRRRERBE («=0.05), FER.
Note: The lowercase letters above the columns in the figure show signif-
icant difference,the same below.
1 AENO;~ : NH, " EFRadkIZERRRE NN
Fig.1 Effect of different ratios of NOy ~ and NH,* nutrient

solution on root activity of hydroponic Allium tuberosum
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Table 2 Effect of different ratios of NO; ~ and NH; ™ nutrient solution on photosynthetic pigments amount of hydroponic Allium tuberosum

NOs— ¢ NH, + MH4RE a HH4RE b 4% % atb 4% a/b K PR
Chlorophyll a/(mg » g~1FW) Chlorophyll b/(mg « g~1FW)  Chlorophyll a+b/(mg + g~ 1FW) Chlorophyll a/b Carotenoids/ (mg + g~ FW)
12: 0 0. 7463+0. 0198¢ 0. 2246=+0. 0054b 0. 9709+0. 0252¢ 3. 3229+0. 0084b 0.1522+0. 0051c
8 : 4(CK) 0. 902040. 0209b 0. 2750+0. 0142a 1. 177040. 0344b 3.2835+0. 1023b 0. 177540. 0057b
6:6 0. 9909+0. 0343a 0. 2872+0. 0065a 1. 278140. 0406a 3.4493740. 0496a 0. 1961+0. 0066a
4:8 1.017140. 0378a 0. 2928+0. 0130a 1. 30994-0. 0508a 3.473740. 0251a 0. 2022+0. 0078a

P BfE B R P S EARX LBl R I |, 5 3 NMACIERERER & B XA T E RN EREh & BB B AR U

FEMRFEA R A K AT R A K B AL SR .

2.3 ARFINO,~ : NH,* BFRBxT K KE A3 5 R 82
2.3.1 A[FNO,~ + NH, " BEFRMBA /KB SRR Eh &
BHEm MAE 2 /LB KIEEGET  MEERK
FRAHZS R EL 1] A0 ARG 7K 8% L 32 7 TR 26 & B 7L 5ok R

AhEE 12 ¢ 0 RYPREL & B M 4 905. 96 mg/kg,# CK
Fith 69.36%, 22 % B 40 6 : 6 S4B 4 ¢ 8 A FIME
F CK 20. 19%F128.05% , £ 7 B Bk 12 : 0 b, HE

6000
B o500l
Eﬂg 4000
§ g 3000 F
&g 2000
.§ 1000 |
0
2:0 84(CK) 6:6
B2 FAENO~ : NH, " EFRExKIZEXHRESENTT

Fig. 2 Effect of different ratios of NOy ~ and NH,* nutrient

solution on nitrate content of hydroponi Allium tuberosum

(3 000 mg/kg) .

2.3.2 A NO,” + NH, " BRI KB A3 E 55 5 i
FIRZm AR 3 W LIE H, R A B b B R UK BE
AT AR AT AR AR B LIALBE 4 ¢ 8 A
AbFR 6+ 6 B ALTE 12 ¢ 0 B AKX, CK B ML 45 &
DL CK ffm AAHRZ B 22 AR 25 AbFH 12 : 0.6 ¢ 6.4 ¢ 8
Bt % C & &4 5 CK & 8 14.29%.9.53%.

9.53%,35 CK B &£ 5.
2.4 AR NO,” : NH, " EFRBA KB AEE T ot i &
S Ai0) A

2.4.1 RFNO;~ : NH, " B Rk K AE 32 T 6 5
B R 4T RS B SR oK B e
FHpRT R AR A B AP 12 0 5 CK
ZIRTCEEZEF AL 6 : 6 F14: 8 R THREREY S
CK 2 7 I 3, 5k 6 i & 7 3K F CK 34.55%.
51. 82% , Mk T &4 BIEF CK 33.33%.55. 56 % ,3%
B B2 5 S U P e 25 SRR X 81 4 338 ok 3% 3B SR AR AR
BT TR 2 BRI, SRR LUER,
HINEFR PSRN LEIX = &R m, FEERE
PR T KIEAESEMAK S S & IR T TR R,

3 AE NO,~ : NH, " EFikxf ki IEEE 7+ M FIE R 5 M
Table 3 Effect of different ratios of NO; ~ and NH, * nutrient solution on nutrient quality index of hydroponic Allium tuberosum
NOs— ¢ NH,+ fERCHR AT b SR Ry AR AR
Vitamin C content/(mg « (100g) ~1) Soluble sugar/ % Crude fiber content/ % Soluble proteins content/ %
12:0 46. 404-0. 00a 0. 77+0. 09¢ 1. 1840. 10a 2.9240. 11c
8 : 4(CK) 40. 604-0. 00b 1. 054-0. 08b 1. 3640. 13a 3.65+0. 20b
6:6 44.47+1.67a 1. 1640. 04a 1.32+0. 10a 4.0140. 07a
4:8 44.4741. 67a 1. 4440.17a 1. 3040. 09a 4.21+0.12a
x4 AR NO,” : NH, " EFikxt 2.4.2 ARFINO,~ :+ NH, " BB KIFIESR ™ B
IKIEIESR BT (B RER R m ME 3ELIEH,NO,” t NH, "} 12: 0 5 CK 4k
Table 4 Effect of different ratios of }Ej{iﬁ%%jfﬁﬁﬁ:}%u% 1 666.49.1 655. 08 kg/667m2 ,

NO; ~and NH, + nutrient solution on fresh and dry weight plant of

HZETEEESR, TUR B ARESE 2 NHERAN
FARIFAES = BB R 6 ¢ 6 F1 4 ¢ 8 ALHK

hydroponic Allium tuberosum

NOy— + NH;+ B RRAE R A BT R . -
Fresh weight per plant/g Dry weight per plant/g i%jk B3 ji HH —I_j CK % ﬁ ﬁ % ’ ﬁ CK 1& 47. 69% %ﬂ
12:0 1. 1140. 0958a 0.0840. 0085b 53.47%, —FZRERBE, TUBEMEEE K P&
8+ 4(CK) 1.10-0. 0384a 0.090. 0079a AL B3 Aok 3% dE 38 77 B R PR .
6:6 0. 7240. 0610b 0.06+0. 0051c 3 'EF‘H:Q'_? _Q_E"t%
4:8 0. 53+0. 0350¢ 0. 04-+0. 0049d

BB EFFWBCTT LB AT iR XA BT hS
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RIFHIR 2RI 11 Bk B AR A SR R 4L B &
2 000

FEE Yield/(kg (667m?)")
(>
=

L b
600
400
200
0 . .

C
120  84(CK) 66 4:8

3 AENO;~ : NH, " EFfxtkiZEF=ER T
Fig. 3 Effect different ratios of NO;~ and NH, ™ nutrient

solution on the yields of hydroponic Allium tuberosum
BRI S R E KSR AE K s hnmFE R = .
ZOM MR TE L R SRR DL NO, -+ NHL ™ O
12: 018+ 4 BT H ZF Z 8] JC . % 22 55 M 667 m’
PR AR BART B SR A R AT LLE A AL BRI AY
AR HARORBUA —B B BEE B R B P ESA
Lo 1 i ok 855 Ak 38 7 B S R Gs BRI, TE K BB SR R
H 12 : 0 b ¥~ 85 CK iR & 2 R4 R JUE K
ARSI HWHSEAX BN IREE AR 46
BB SR B R LUE W 30 IR I R A S AR LB
XA, FEARBERE T KB R MK &
B R T FYRORER, X5 THIES 78 + 8 5%
FAFTR R/ S TR SREAFAY PR 2R AR B R 3K 43 1 Ok

BRI, XX BR R E W BHSERET
Er BB —B8G A RSB ER S ERER
AR B, BVREE & IR WP S S AL B R 36 0 4% b & 6
REBAWTHREIrah i B AP 12 2 0 RIUR2E, M
HHEMMREE & B4 CK 5 69. 36 %, 18 H E 58 5 3
HRREE & B IR B AR

IR RRW, L7 B XA KA F RO A -4 B
*ZI—"N037 : NH4+y:7 8:4 &tiﬂiﬁﬁﬁ?j(i%%%étftyu
BIREBEIER AT HAR,NO,™ : NH, " 6:6H4:8
AL PHECR £ 4 255 B R BA B R AN R R RGO
fHX 2 MRS, SGadRaoth. 86 HTK
BrAESRME IR NO, ™ « NH," 8+ 4, 5 HAT A
A7 A B LU AR — B

SE Lk
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Effect of Different Ratios of NO,~ and NH, " on Growth and
Physiological Indexes and Quality of Hydroponic Allium tuberosum

DU Hong-yan' , YU Ping-bin®,JI Yan-hai® , WU Zhan-hui*** , LIU Ming-chi***
(1. Plant Science and Technology College,Beijing University of Agriculture,Beijing 102206 ;2. Vegetable Research Center of Beijing Academy of
Agriculture and Forest Science,Beijing 100097 ;3. Key Laboratory of Urban Agriculture (North) , Ministry of Agriculture,Beijing 100097)

Abstract; Taking ‘791 kuanyexuejiu’as the test material ,under the condition of completely nutrient solution hydroponics,
the hydroponic experiment was taken by using a new type of hydroponic system developed by Vegetable Research Center
of Beijing Academy of Agriculture and Forestry Sciences,the effects of five kinds of ratios of NO, and NH,* (12 : 0,
8:4,6:6,4:8,0: 12)on growth and physiological indexes and quality of hydroponic Allium tuberosum were studied,in
order to define the proper ratios of NO; ~ and NH, * suitable for hydroponic Allium tuberosum. The results showed that
taking the yield and growth and development as analysis of element,the ratio of NO;~and NH, " at 8 ¢ 4 treatment was
suitable for hydroponic Allium tuberosum ,6 : 6 and 4 : 8 treatments had the higher content of vitamin C and the lower
content of NO, ™ ,but these two treatments both had the lower yield. Comprehensive analysis,the suitable ratio of NO, ~
and NH,t was 8 : 4 for hydroponic Allium tuberosum.

Keywords : hydroponic Allium tuberosum ;ratios of NO; ~ and NH,* ; growth; physiological ; yield; quality
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