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Effects of N, P, K Combined Application on the Yield, Nutrition Absorption

and Utilization Characteristics of Allium fistulosum

SHI Jian, LI Wei-Qiang, HOU Li-Li, WANG Yun, XU Kun"

Stage Key Laboratory of Crop Biology/Ministry of Agricultura Key Laboratory of Horticultural Crop Biology and Germplasm
Creation in Huang-Huai Region, College of Horticulture Science and Engineering, Shandong Agricultural University, Shandong
Collaborative Innovation of Fruit & Vegetable Quality and Efficient Prodution, Tai’an, Shandong 271018, China

Abstract: In order to clarify the response to fertilization, the yield, nitrogen, phosphorus and potassium absorp-
tion and utilization characteristics of Allium fistulosum were studied by applying different fertilization levels
which were from “3414” experiment design. The results showed that the growth and nitrogen, phosphorus,
potassium absorption of A. fistulosum under the balanced fertilization treatment (N,P,K,) were significantly
higher than other elements deficiency fertilization treatments such as N,P,K,, N,P K, N,P,K. During the whole
growth stage, the contents of nitrogen, phosphorus, potassium in various organs firstly increased and then
decreased in different treatments, but the elements deficiency treatments significantly reduced the contents of
corresponding elements in various organs. Therefore, in different fertilizer treatments, the absorption ratio of
nitrogen, phosphorus, potassium were significantly different, such as N, P,0O;, K,O absorption ratio of N,P,K,
treatment was 1:0.56:0.97. However, N,P,K,, N,P,K, and N,P,K treatments were significantly reduced the
absorption ratio. Compared with N P K, the yield of the elements deficiency treatments such as N,P,K,,
N,P,K,, N,P,K were increased significantly, but their yield reduced 35.66%, 23.37% and 33.50% respectively
compared with N,P,K,, and fertilizer utilization efficiency also decreased by 46.21%, 22.73% and 31.89%. The
results indicated that nitrogen had the biggest effect on A4. fistulosum yield formation, and potassium and phos-
phorus followed by. In conclusion, reasonable nitrogen, phosphorus, potassium fertilization combined was
beneficial to improve the yield and fertilizer utilization rate of 4. fistulosum.

Key words: Allium fistulosum (green Chinese onion); yield; fertilization; nitrogen; phosphorus; potassium;
absorption and utilization

KA NAERAR . ZEAEAREY, Ll
iR R R, RREAR R AR ouDn  BE 20150509
. . . . . e BE O IARBIACL AR AR R L T HE 4:(SDAIT-02-022-05).
-LEID* ;j:t':%’ ﬁﬂz?ﬂéﬁiﬂﬁ@:{g/\jl SOOﬁEEI, E&ﬁﬂé * Jl WAE# (E-mail: xukun@sdau.edu.cn; Tel: 0538-

A B AER EE AL, KA E., W 5Fhs 8241783).




848 T A P )

F158, BAEANE IR, ML ER AR, A
BRCR I IE S, H AR KRBV, R85, R
UFAE KR E T U B P16 it AR (AR B 12 552009)

HEKIALISK, KA 2 i tt B & 1T, A=
iy G EUIE, R MR . B AN A T I 4
BN . BRI A 58 0 KB IR 53 SO
HEAT T — 6B 58, B T R 200 S0 4 T 2R TR
WA (LL AN 42552007, 3 K 552012), (HIE R K&
G A it T 7 4 W AR P e A ) s e, T it S
Tolt 248 ) 55 2 2 K 1 A K B TR R (7K R
2:2010; LR EZE2014), MRHAEBEAEC L, A
AUR] S 2 3R VR P R R, R T R
1z, LR M I A% . 2230 AE(2007) 5T
F, U PR TG e 2 2 e T, BT
R, (R IR Wi, B SR . BT
IR, EEDZQI)FFA, &4 hFlr
Tl A I it G T S M IO SR AR I AR S B
MR R &, N4 m " &. Nguyends(2002) 153
RN TELE R TP (1998) 0 7T K B, & BLHIA
Tt 40 T it T 2 R OK R AR AR B AT S AR = AR
A =D R/ = E N PES A
TR R P . R SR (2008)HF 7L N A, R B
B2 R PR AN S, FLE AR AR, A
RER 2., BRSNS T 33— 0 B i il BE X K&
WA, AR SCHESE T A B BTGt X K
B A T 374 ORI F R R R, DUBA R K 74
Bl pniE 2% .

MREREE

1 MR 5%

PRI T-2012~20 1345 7E th ZR A0k K 2 [ 25K
B AT o PRI L, pH 693, GHUR S &
10.3 g-'kg'. ©%0.575 g-kg'. BAREE(N) 54.6
mg-kg'. HAHEP,0,) 38.6 mg-kg'. A (K,0)
65.9 mg-kg'. KA (Allium fistulosum L. var.
giganteam Makino) i N RIE, T4 12H
A, 6 A23H e, 78590 cm, #kFE3.5 cm. %
“34147 530 W TE 7 (5 X 2010)3E1T it AL AL 2,
HNo. Pov KHtifIEE N0, N,y P,y K JEE 7
S9N 600 kg-hm™, P,0, 450 kg-hm™, K,O 750
kg-hm™, /NXEF18 m®, BENLX HHE), HE3

o PR ZEBEHR AL 70 70 N PR 2R (N 46%) L BEERES
(P,05 12%)FIERERHH(K,0 50%). M4 KAAKE
B R AN JE AR 1, AR 24 AT, L RUR A it
FH AR X E A5 43 31 R 2 B 20%-30%-15% (6-23)+
ZETHINE20%-30%-20% (7-24). KERAE30%-30%-
35% (8-26). {2752 A130%-10%-30% (9-27).
2 MEEIRSHE

AR T 23 B, A 7Tk B34 1473
35 NP Ky« NP,K,» N,PK,. N,P,K,.
NP K, 55 SAN AL BR AT HURE A0 AT o R 280 5 L I e B
KB — U W AR N ES — OURE, e M S &
RE30 d7c A7 BURE— Ik, ELE KAUER. BIRBURER
FEaPeid e, 1#RER) RO L) 7T, B
HEAN105 CAFE 1S5S min, 7£75 C P TEIHE,
W TR R 120.25 mmif, F 550 2 — KU
FREXO.5 g, AH,SO,-H,0,iH & 2 i, APl
EI AR, HEPUE 5 66 BRI 4
o, BT U o o e FE VR A A (B B
2000).

AERLA 22 280% (agronomic efficiency, AE) & &
R 8 B 2R, B i A 2 P N (R AR M 42 %
e . AN AE (kg'kg)=(Y~Y,)/F. X, Y,
(kg-hm?): B—%5 52 M40 ARG A N 1R I & 57 7
&5 Y, (kg-hm™): 5F IR ORI 2 L AR 261 F)TEY)
(2557 i F (kg'hm?): JREMEIR S (NL P,OFI
KO NE . BAL =& (thm )=/ X = &/ /N X T
)10 000, 38772 R=(4bHE 2 = & —%f 4 P~ 5)/
St HR AL P2 5% 100% . TR (kg hm ) =(4 #k KA
WSO B AR o R A BUOR RRED . Wi
EEA=1: (RE#R R R U ot 5/ BB o &): (ke
R BRI B/ AR T )

SEIEER

1 MR KBEEKENFIY

BI1R R, KREEMEYVIH, TYRR AR A%
18, KhER[A) 22 S AN . Bl IR I HERS, KA
K Z BN, A [A) 22 F g B ok, JCBARE A
FINE . EH0 dirf, N,P,K,. N,PK,. N,P,K,
HINLP, K ) M B 40 ot & 73 0 EEN P K &
21.89%. 53.23%. 60.14%#191.01%; 2 )5, tE kit
MNMEZEF . £EM120 ds, REH KT




A RS SRR C T S R B S IR W ORI R R S 849

o BB L, AR 25 ) AR A B AT A, U
FEIINGP,K,. N,PK,. N,P,K HIN,P,K, 1] H kT
W5 &40 A FEN P K 38 139.55% 71.71%.
57.04%F1103.6% , fHNP,K,. N,PK,HIN,P,K, ]
BT 5 B 2y ) EENLPLK, BRK T 31.45%.
15.65%F122.86%, 3 B R 28 0 K 2042 K1) 52 i LA
BEH>0. HNARBE TYRES, X RKER
FAIRIRZ A DUBAE>Z50>8, 5o 25 10 5 i DA > 550 > 1,
XF R RS2 DL > >
2 RN AEAERER. ¥ HAENE
HE2RTLUE H, KARES TR B o
TEYMEAKKNET, BATSERIKMES, A
AR E A . B Bk AE I I AR AE =
o WIN,P K ABFEIIR RE # & &N EM )G
90 dik B KAH, Bl 7 2 W AE E M f5 60 dik B K
i BZEP B, A E B EE90 dik# ik
18, TR & B AR E MG 60 dik B &% KAl A )
A B S ENAEEEE0 dik B KE .
R B HE RSB DIME, WEe0 diy,
N,P K, N,P,K HIN,P, K, il 0 A0 2 ) Kk 2R 22 A
EEDHN2.42%. 2.50%2.36%, T HE T
NP, K, FITNGP K i 550 Ab 2 1B 22 5 & BAN 7 1o
1.84%11.77%, Jiti 580 A HE K 205 22 & e &
AL PR35 151 27.3% o FL At A A A S i A A 2 ] 4

AT E/g
(=} w (=)} o

0 30 60 90 120 150
S FELJ 5 1) /d

HRLU S, RPEE AT B E %It R R
HEB/EPRNEE.
3 HERBXT K A E A R IR SR 2 A B2 M

BI3ZR B, BEAE K IIEAT, & AbBE R B kX
A BEL BRI R E R ARG N, &
SEREJE 120 d, XPR B B 04 IR UACE 6 I R U 2%,
K5 RKEEE TR EDNE . BEAFL
TR 2 U B P I AR 2R 1 S 3 AN ], BANLPLK 1)
N. P,0; K, O W & # m, 70 lik0.75. 0.4270
0.73 g Bk, BINP K/ A M138.5%. 120.2%F1
188.1%. Jiti JEALEE il = WA C &R, AMUIZ TR
F4) IR AT 2 S 3 PR AR, [ IR A S 38 B ARG T 73 4 1
TR I

R T PR R AN TR AR KB B U
I ISR P, SN, P, KA B A R 34T 1 A 2 40
Bro SGEREEDFEY, vz B M rmRios
R SZHRE I, WCE A BT, g
DA TECA: T DU S 0, B AN PLO5 FIK,O )
Wi 2245 734 516.80, 3.804116.41 mg-#k'-d; fR 2%
FRCH, A BE. BRUOSCR R MRS . R R
R4 A K A KR 70 d, (HL. B AR
AL ) A A B AT 5%, R B % i 0 4 R T R
WA 6% A A7 T i A AR ) = 1A 80% A
Ay R 7 S AR AR T ot = A 2 S, (H

20 F Y
16
20
12
H-
o8
B
4
0
0 30 60 90 120 150
TE S B [A]/d
40
o 30
L]
H 20
K
4 10

0 30 60 90 120 150
S FLJ 6 17 /d

Pl U A Il %o X 2R S IR )
Fig.1 Effects of N, P and K combined application on dry matter of 4. fistulosum
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Fig.2 Effects of N, P and K combined application on the contents of N, P, K in different organs of A. fistulosum
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Fig.3 Effects of N, P and K combined application on N, P,Os, K,O accumulation of 4. fistulosum
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Table 1 The uptake of N, P,O; and K,O at various growth stages of normal fertilization in A. fistulosum

A K ) it # fmg- -4 PR Ame B HRTRCRL% R L
P,O; K,O N P,O; K,O N P,O; K,0  (N:P,0OsK,0)
K70 d) 0.53¢ 0.36" 0.51¢ 39.42¢ 24.87° 35.52° 5.28 5.94 4.88  1:0.63:0.90
ZEVERE (30 d) 1.59° 0.91° 1.21¢ 47.75° 27.42° 36.21° 6.39 6.55 498 1:0.57:0.76
I A AE HH(90 d) 6.80" 3.80° 6.41° 612.20°  342.20 577.10° 81.99 81.74 79.33  1:0.56:0.94
730 d) 1.65° 0.81° 2.62° 49.56° 24.18° 78.67° 6.64 5.77 10.81  1:0.49:1.59
44 HIN (220 d) 3.39° 1.90° 3.31° 746.70°  418.70° 727.50° 100.00 100.00  100.00  1:0.56:0.97

[ 5 B 5 AN [l /N5 o BER R 22 s S /KT (P<0.05), TR RN
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Table 2 Effects of N, P and K combined application on the yield and absorption efficiency of 4. fistulosum

Wi B /kg-hm™

s L]

Ji3:d Bk kg AR % FERHAR % 2R kg kg
P,0; K,O (N:P,05:K,0)

N,P K, 80.26+0.68 44.58° 0 0.31¢ 0.19¢ 0.23¢ 1:0.61:0.81 0

NP.K,  116.27+4.50 64.58° 44.87 0.43° 0.32° 0.46° 1:0.73:1.12 16.68°

N,PK,  138.46+2.50 76.92° 72.54 0.65° 0.28" 0.54° 1:0.45:0.87 23.96"

N,P,K,  120.1742.42 66.75° 49.73 0.60° 0.36" 0.34° 1:0.58:0.58 21.12°

N,P,K,  180.68+0.85 100.38° 125.16 0.75° 0.42° 0.67° 1:0.56:0.97 31.01°
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