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Table 1 Nutritional status of cultivated fields in Qingyuan suburb
KA 2330 Y A Y& NI PIK
Sampling site Alkalized N/mg = kg~! Avail P/mg - kg~! Avail K/mg * kg~! Organic material/ g » kg™!
A 92,87+3.64 11.38%0. 10 106.73+1. 96 11.104+0.21 8.2:1:+9.4
B 73.03£5.06 4,12+0. 47 51.75+0.28 9.4340.35 17.7:1:12.6
C 110.37+5.35 5.4340.80 99.27+0.47 17.7140.43 20.3:1:18.3
D 93.45+1.75 18.17+1.18 71.50+0.54 9. 650,82 5.1:1:3.8
E 113.87%2.02 9.360. 16 99,72+0.56 18.70%1.16 12.2:1:10,7
F 116, 20%4.63 11.95£0.57 76.76 0. 37 24,36%0.25 9.7:1:6.4
G 103.36%1.01 20.38+0.76 119,07 +1.50 18.2540.83 5.1:1:35.8
-1 Average 100, 45+ 15. 24 11.544+6. 05 89.26+23.39 15. 6010, 66 9.1:1:8.1

He, + U8 (kg/hm? ) = + 3B A 535 4 SL {8 (mg/
kg) X 2. 25; A H 2. 257 5| FHTH 48 (Stanford) 24 X,
o AL B e R B 1 S AR 4 W E B (mg/ ke)
bR (kg/hm®) , 3 FI ] SAS R R m =BT E A
BANE MRLCAMERBRTBEREFTEEAER

FAROLRE D, 3414 MIERLHRITRGER 2.3), 70515
SO FAE AT IR, 456 I 3 B0 & T (R 2 B i o7 [l
HeR BN B - BB TG SFBIT R AT RE
REFEBERRY, I RN EXRETBEREATLER
HEFFBCTT .

BT . L.2.3 KHRE REMXBEFBERETEERE
L2.2 ARERAKE PDEINERNGREM(EEE FERFHTKHEERE.
®2 ROBEAFREFATERERE AN M14” MREHE R EIT
Table 2 *“3414” plot verifying experiment design on the highest yield nutrientrequirement of theory formula for flowering Chinese cabbage  kg/hm?
LEEE RS Experiment treatment numbers
Treatment factors | 2 3 4 5 7 8 9 10 11 12 13 14
N 0 0 60 105 105 105 105 105 105 150 §0 60 105
P 0 82.5 82.5 0 52.5 112.5 82.5 82.5 82.5 82.5 52.5 82.5 52.5
K 0 255 255 255 255 255 0 150 345 255 255 150 150
%3 EXRERFREFRRFERELEAN/NMRBIEREER T
Table 3 Orthogonal verifying experiment design on the highest yield nutrient requirement of theory formula for lettuce kg/ hm®
LHEEE KB AL PR S Experiment treatment numbers
Treatment factors 1 2 3 4 5 6 7 8 9
N(A) 1(75) 1¢73) 1(75) 2¢105) 2(105) 2(105) 3(135) 3(135) 3(135
P(B) 1(52. 5) 2(82.5) 3(112. 5) 1(32.5) 2(82.5) 3(112. 9 1(52.5) 2(82.5) 3(112. 5
KO 1(165) 2(255) 3(345) 3(345) 1(165) 2(235) 2(25%) 3(345) 1(165)
L3 #ABHE BIA A RRBER=EREEE.
2546 s 3 .~ —_ Y
MEEEE, SMEEKE 4~6 FEMHNENTE 2 ZESH

HoHERE AT ER X0 15 comX12 om EXK
25 cmX20 em JHIEH 20 em X 18 cm, BEAE2ETAE A
BB SHAE— e N E AT, — 2B E MBI, HFER KA K S
BB HIE A BB ERBIES 4 KA I
IRHT 10~11 d Z5AEFEAE . MESEAE KBIBEAT IE % i H (B &
B, WOR AT BR BT 0 e B E P B LR R
L4 Wi B 5h

¥o AR VCEBMRE S RABR —
BRILEEM 2,6 _ARMBRHEEY. £X WmE
SEE AR R S K SR BB IS R T i i O (T )
HITR R, kA VC . GB/T 6195-1986; fiff BR b
GB/'T 5009. 33-2008; °] ¥ ¥4 : GB/ T 5009. 8-2008; F Be % «
NY/T 761-2008; F F 3EE . NY/ T 761 ;358 . NY/T 761,
L5 BEtr

A Excel 1 SAS #3453 Hr & B M IE R M, I
B AR E R A BHEIEy AT ’ME T
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2.1 A K =15 Fr

2.1.1 ERAFBRMBY FERTEWERENIEREA
A — R FEAAR, MR E (kg/hm®) = HIBH K FH S
SEIMH (mg/kg) X2.25, —RASMEMAE. FoMAEFER
F=&Xf N.P.K BEF TR WEEN & % 4. = it
BH . B (kg/hm?) =10 000+ (FTHE X k) X Bk
#+1000;N,P.K fy & (kg/hm’ ) = Mg B & + + AL AE
B, RER4ITEMRRER, 4HIUROMERT&E
()R BFREHL UL N(xy) JPCy) T K ZFRAF R E B
B, FI R PLE SAS 3¢ Excel 2487, 18 BI04
g = RkERFRE. ZRRBRELONTFE
2.y=—2 850, 9+177. 219X, +78. 338X, +33. 767X, —
0. 2466X% — 0. 390X; — 0. 0357X% + 0. 517X, X, —
0.042X,X;—0. 0679X, X;, & XA RABKW=B I E.
y=—60 566. 6+ 13. 580X, + 768. 695X, + 304. 860X; —
0.0189X% + 39. 028X — 0. 314X% — 8. 405X, X, +
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1.054X, X; —5. 349X, X;, 2 PHBHAMHEEE R 445
A2 :0. 879 #10. 913,24 B FE WA T, 25 K B FKF (P<L
0. 05) FItk B E /K F(P<0.01), 7] M= 8B M =T
WEA R R AR A,

x4 ROMERTEAEBHNP.KEFTEEEE

Table 4 N, P and K requirement for different yields of Flowering

2.1.2 EHBEFBINKE FAERRBFESHIXN NP,
K 178N B0 47 B B 072 B KN P.K
WD E MR B2 359. 3,100. 4 .472. 4 kg/hm? , 3 1P
PR 28 257.7 kg/hm’ . AR AEN NK H 3
WEE RSB 359. 8,485, 0 kg/hm? , H 8 P(x,) B

Chinese cabbage and lettuce kg/hm? /J\{EB‘J*%%] 74,7 kg/ hm? .,

TR ALFE P F Treatiment factors [l S 2.2 /J\IX 3414 ﬁmii%ﬂggﬁii%%%ﬁﬁ

Sowive Howerfg‘imw 4t 2.2.1 O M PRBITAK 20 3414 KRB N,
s Cabbage bettuce P.K 3 MAL FH & 1K F B8 E 7 52 KR AR
Al 260.71  38.54  317.77 18 166. 49 35 156. 76 Bg/hm)= E—NBEAREBHER B EHER
A2 312,46 5148 395.39 22 353.76 44 592. 23 e ) . . )
A3 415.96 7736 550.64 20 223,07 49 032. 45 PHREE—THEUER . RENERIES., LURLTE
Bl 216.07 22.21 194. 06 9 567, 744 6 315.316 (y)y\] Eﬁ}ﬁﬁ,u N(I])\P(Iz)\K(f3)3 @_—f%%ﬁﬂg{
B 267.82 3515 271.69 15 233, 54 18 130, 91 . / N
B3 371,32 602 426.94 18 753. 82 47 021. 85 &, FIRIFE LA SAS 5 Excel IFREF . BRI LR
C;l 300. 08 25.16 300. 98 14 861,13 39 001.9.? E@Efm:?ﬁ(@ﬂﬂﬁﬁo ﬁﬁ*ﬁ%%&iﬁ@u 0. 95320 é’éi
C2 351.83  38.09  378.61 14 603. 59 49 042.45 ) o
3 455.33  63.97  533.86 20 719. 61 15 827,29 FHRE, FEA T EEKFEP<0.05), HEHER
D1 262.01  53.82  238.50 16 506, 4 28 251.11 LA o 2 m . 51 —
D2 313.76  66.76  316.13 25 281,15 41 977.10 /J\\,Iﬁxﬁiﬁﬁuu)ﬁﬁmﬂgﬁﬂJﬂﬁ%[ﬁ%%m?%ﬁﬂ
3 41726 9263  471.38 28 962, 62 79 904, 00 SR ERE W, X R R &8 N.P.K it &7
El 307.96 3400 302.00 19 066. 94 31 101. 56 . o A Bl 3 . 2
E2 359.71 46,94 379,62 22 214.81 39 401,97 B SR DA M AR AL 7 2 N 105 ke/hm” P 67
E3 463.20 7281 53487 25 027. 32 66 422,32 kg/hm’ K 253 kg/hm’® , B35 = & & 24 822. 3 kg/hm’,
Fl 313.20  39.83  250.34 19 696. 88 24 726.24 . g o
F2 364.95 5276 327.96 23 133,78 26 576.33 3414 B RHIEATRERBEAC (DY R f/hSb yﬁ‘bﬁ%—%ﬁﬁ
F3 468.45  78.64  483.21 20 121. 32 33 101. 66 KAV G, M4 RBELHTEF B y=11 639. 2+
Gl 284.31 5879 345,53 19 241, 10 42 882. 14 . N
G2 336.06  71.73  423.16 23 798.93 62 508. 13 AL BMX, 1308, 757X, +46. 874X, —0. 274X, X, —0.047X, X,
G3 439.56  97.61  578.41 26 200.13 57 577. 88 —0. 125X, X; —0. 198X? —2. 304 X% —0. 092X% .
x5 ROBAFEEFRESEERIERAMN 3414 /PREIERE
Table 5 Results of *3414” plot verifying experiment design on the highest yield nutrient requirement of theory

formula for flowering Chinese cabbage kg/hm?
4038 Treatment 1 2 3 4 5 7 8 9 10 11 12 13 14
8 Yield 11428.5 24 536.5 23 499.0 18 699.0 22 782.0 21 628.5 17 443.5 20 919.0 23 713.5 22 405.5 22 015.5 27 346.5 26 049.0 26 836.5

2.2.2 EFRMER/PXBIERE AREXIERCEH
. SKBINK 2 A5 B R KRN 808 s
KRR =B EEAREBNE R =BT E —
THEEHEAE R, P KR E 7 2 P I T BRAK AR
B=F—MEETRENE/NE] PHREE — HEME
B.FMENPKZIL4: 16 WENY,HE P K-S
KFEMBEKEE, RBERNE 6, HREEZ) . 4£
FEXTLTHRAECEERENRERTEAE N NLPK, (N
105. 0 kg/hm* P 52.5 kg/hm’ K 345 kg/hm*,;/= & &

76 472.6 kg/hm®), AT ES T SHEZHBHRELE &
HEF(P>0.05)  HASE BN AR EH TR EHN
B, A& FERAHATE., BKENPK 44
MIN, P,K, 44 (N 105. 0 kg/hm? \P 112. 5 kg/hm’ K
255.0 kg/hm? , 7282 75 283.5 kg/hm® ) Z [aAHE R /N,
R 48 e A A /) 22 B 3K 2 0 ot JO e v ) TR U [ 2% 1 30
BFRICE X R RN, 8 BRI R E
AR HEFEME AR AL 77 2 : N 105 kg/hm’ (P 52. 5 kg/hm’
K 255 kg/hm’ , X 5 @R IRBLERHYE .

N srLs sTs

F6 ERBARFBREFREATEREREANERGITEIERE

Table 6 Results of orthogonal verifying test design on the highest yield nutrient requirement of theory formula for lettuce kg/hm?

A FE Treatment 1HCNIPLKD) 2(N1 P2Kz) 3(N1P:K3) 4N Py K3) 5(Nz2P2 K1) 6(NzP:K2) 7(N3P1K2) 8(N3:P2K3) 9(N3P3Ky)
=/’ Yield 65 115.2 69 924.2 67 072.7 76 472.6 64 029.8 75 283.5 70 030.7 71 379.3 66 609. 3

13



- REFHR -

ﬂﬁ @ {4 2011(02):11~15

2.3 KHRBIERXE

KB L 3414 FN4 SR TE R B AE K30 i B A 77 AL A
75 BRGS0 A AN T 2 3 AT K Bk i R AR
W KRER TR R KRR E R SR
REAERLE ., o3 3K B8 44 i AR B BUE O fA
KREERTHEHE AEEESEEHERE. KHRE
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Table 7

Ay SRR B X R BB SR R R B B A B I PO
UMD HATRE ARSI ERE 7. BHRT
WA, K ERR NSRS/ RBEF. X RN AR
MEERRERMN, TROHEEK NP KEXETER
B LT AT AR T TS R A=

SHHERESREFRTEREFREANXBRILRNE

Results of field experiment on the optimal yields nutrient requirement of recommendation

fertilizer formula for three kinds of leafy vegetables

MR K

KM E Testing item

Leafy BHhER #EXC msh AR B % R ERE 274
vegetables Single plant vC Nitrate Soluble sugar Methamidophosb Cyhalothrin Chlorpyrifos
species weight/g « ! /mg + (100g) ~! /mg « kg~! /% /mg e+ kg™! /mg = kg™! /mg + kg™!
A ES ] Kt
$ ¥ Lettuce 545 10.9 108 0,94
(0.01 %) (0.003 * ) (0.02 %)
H1 % ¥ Chinese ES k] ES ES A
366 88.5 1 390 1.52
lettuce (0.01 %) €0.003 =) (0.02 %)
¥.(» Flowering . )
.3 0. 75 599.2 5.52 3
Chinese cabbage 5 B3] 303 ) E o]
HxBARMTER.
Note: * indicates the detection minimun.
3 WibEen IR R LR —BObE, 52 LT3R 2 5 L AR R

3.1 MEEAFEEFRERTERTENKE
EMEYBRERATHERZRA LM EFEE
T EG LR AR LS, T B AR S 2 8] 77 LAAH
ERAL AT EHEFES. YERFHEFRRBEY
RUREMBER AT, TRREARHOEFRERcE LT
BEBTHES, RZ, YL RERE B RPEFRRNEK
BERE, XNEFRRAEMRAES. FXUITHEY
PRMERS . MESCED FHBHAIMEEF TR (K
HEA BT L3R E IR TR IFH W3 S8 A RSB B 3h
EVPEERRGEL SMNERHYRIHEATYRERE
AR T B R B A i 2 MR,
RS AE R S IE R B E R A L S
B OEMEES R, 5K AT H N e B U
SR T 14, 83~20. 20 mg/kg 1 69. 51~109. 61
mg/kg, R BEHMER . HI BITHE RE, M
REAMMEM, IREEMSERHBEBMEY. B2,
LHNERER A L5 EARER 5 L b R A B 5
RARFERAER— AP LRSS FEERR, LD E
FROFTROEETEL. R, XAH 880 FaHk
REWEEYAE Y B ATE AL R T R X MR ma 1
BIEESGHUESRIMNEEET R, 1 FFHRES,
FORAY B 1 SR SCME FI IR TR B AR
BEAEEYVIN— T RO R, [a, AL H B0
HES HRICMEFAEFEMHL AL, X5RAKF
PR i i T HE B 38 5 A L IExH ey = B B A
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BAARRATEREHEERTBEREERTFEN
T EAERKE.
3.2 BHHARHEARREEDT

THE (B SR MAMNEREAE St B2 A
BERRMXR. WERFREDN LB MRS 3 %
SE AR S50 CB 35 T i FR 3. 488 11 A 20 R 0 FE R )
B)ZHL,UR=ES5HF B ZEHFAEEMLENE.
MERMANLR., FERRRET MO EFRRKE
5 AR 2 [ B EA e, B IR ) 4 A X HE bk
FREMAE —EME BN, HEFSESREEN
FI R L5740 K OE R B0 B S 26, B LB AE A7 %
HEAE AN A+ AL e R A B A W AR . Fet i+
A TEAEH I 3 MEARSENEEN LB BARA
KERAER, IER X MR B FARIE T SCh R S AR S
B 7= o P R B 1
3.3 3 MAI B B R MR S AT

BAF O AL MR 3 MR RAER SR
PMNFE S, hR ST HL.BIEERMALLEREART
HE Y. ARRKS5/KX 3414 RiFXKMISHH N,
P.K f3 & B2 BIR 97.59%.84. 35 % F1 97. 67%, Xk
AT HRRIT AR EME LS EFENE
FEAEEAREEF- P EARTFWLRESEH. 5B
HMEFE T ICECH 84 M B e — R R B B, LR AT
REA _—HHE . F— HE T EEREE L, T EENAER
FEEE . MEAIBAN: RO KOK1:
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1+ 1 RS RELGE AE R 7 S0 A X R RE— 2P R T &
WEARNGRZ . T BRARAKREE, A F THEY X8

TCER B AR R I BRBRAE AR , B B 3 A SR T B
i BB BT AR AL AL 5 P BT R IE A B R/

*8 SAREMER O NP KB ERBALLE
Table 8 Comparison of N, P and K requirement formula for Flowering Chinese cabbage during three testing periods kg/hm?
bl B Ttem N P K

BB B B FIERJ Optimal yields formula of pot experiment 359, 26 100.5 472.43
RIFRRH SN E + HEIUR T B L WA Soil measural value of verifying experiment 113.87 9.36 99.72
BiFiRE MRS E 4 MR R Soil ferfilizer guantity of verfying experiment 256. 21 21,06 224.37
MM N B ARA 7 Theory formula of 3414 experiment 103. 05 79. 44 248,06
3414 IR B - B MABATH Optimal yields formula of 3414 experiment 105. 59 67.01 253.99
KRR MIEIEAT Fertilizer formula of field experiment 105. 00 75.00 255. 00
FHEXCHEEFIEAH Recommendatim formula of Flowering Chinese cabbage 360. 00 95,00 465. 00

g LR A R TR A I+ By AT E AR B
EAW FEARFIRZ N E WL H 8 48 (Stanford) 20 2
5RO ARG — . SR AR E R T
5| FARTRER AR AR BA LTS5 XA
LSHESPIREWENTEE R P L, AT K KB T i
BiRE, FEf AR T RBOI N BE % R A MR
S ERBIKERE R AT B IS8 8 .
Hoh RSB AR E AR =E S A B
mE KRG RETER A WEM L 68K 0 F it
B ARFIE 7 sk R R B R RE AL B .
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Study on Formula Fertilization by Soil Testing of Common Leafy Vegetables

CHEN Xiuhu, YANG Min, LU Yuarrning, HUANG Xiac-ming, QU Shao-yun, LIU Yuan-jiang
(Qingyuan Vocational Technical College, Qingyuan,Guangdong 511510)

Abstract: In order to find convenient, efficient method of formula fertilization by soil testing on leafy vegetables, multi-
point soil mining pot experiment was conducted to flowering Chinese cabbage and lettuce. The regression equation of
nitrogen, phosphorus, potassium and yield of flowering Chinese cabbage and lettuce was established for the best theory
formula. In succession, the formulas were verified and revised by plot orthogonal and “3414” verifying experiment to
acquire recommended formulas. Finally the recommended formulas were verified by field experiment, The results showed
that the regression equation had a very good relevance and effectiveness. The recommended formula of flowering Chinese
cabbage and lettuce nutrient requirement was: N, P, K elements, 360. 0,95, 0,465.0 kg/hm’, and 360. 0.82. 5.480. 0
kg/hm? , respectively., Formula fertilization by soil testing of common leafy vegetables was; fertilizing amount(kg/hm?*)
was equal to the recommended nutrient requirement(kg/hm’ )minus 2. 25 fold of the amount of planting soil for fertilizer,

Key words; flowering Chinese cabbage; lettuce; leafy vegetables; parameters
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