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Effects of different fertilizations on yield and fruit quality of
Fuji apple in different ecological regions

ZHAO Zuo-ping'>*, Duan Min!®, TONG Yan-an’
(1. College of Chemical and Environment Science , Shaanxi Sci-Tech University , Hanzhong, Shaanxi 723001, China;
2. College of Natural Resources and Environment , Northwest A&F University , Yangling , Shaanxi 712100, China;
3. Qinba Mountains of Bio-Resource Collaborative Innovation Center of Southern Shaanxi Province, Hanzhong, Shaanxi 723001, China)

Abstract: In order to ascertain the similarities and differences in effects of fertigation on apple production in or-
chards of diffrent ecological regions, two field experiments with six treatments were selected for orchard in different eco-
logical regions. NPK tradition, NPK fertigation, 1/2NPK fertigation, PK, NK and NP were used to explore the effects of
fertigation on apple production, quality and fruit nutrient absorption. The results showed that due to the differences in e-
cological conditions, soil types and fertility levels of orchards in different ecological regions, the fertigation effects on ap-
ple production were obviously distinct. In the Weibei dry-land, compared to NPK (traditional fertilization) , the yield by
NPK fertigation treatment was 41 .14 t*hm~2, increased by 7.7% , and the net income was increased by 11.3 thousand
yuan per hectare. Sugar acid ratio was increased by 15.1% , the N, P and K uptakes of fruit were increased by 35.9% ,
74.4% and 43.9% , respectively. However, no significant increases were noted in apple yield, fruitquality and fruit nu-
trient uptake under 1/2NPK (W) treatment in Weibei Dry-land. In the Guanzhong plain, compared with traditional NPK
fertilization, the yield of 1/2NPK fertigation treatment was 78.5 t+hm~?2, increased by 11.01%, and the net income
was increased by 52.4 thousand yuan per hectare. The N, P and K uptakes of fruit were increased by 42.1% , 97.7%
and 59.1% , respectively. However, NPK fertigation merely increased the yield by 2.48% , and nutrient uptake of fruit
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was not significantly increased. In conclusion, fertigation management significantly increased yield and fruit quality of ap-

ple orchards in different ecological regions in Shaanxi Province. However, the effectiveness of fertigation management dif-

fered apparently due to differences in ecological conditions in different regions. Therefore, the use of optimal fertilizer ap-

plication rates in fertigation management was strongly recommended. The specific conditions of orchards formed the basis

of optimal fertilizer application rates for high yields, fruit qualities, fertilizer use efficiencies and economic benefits.

Keywords: apple; fertilizer application technology; quality; yield; soil fertility; integration of water and fertilizer
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1.1 XIitts

HEETF 2010 4F 9 H—2013 4 11 HAEBRPEIE L
FIREANSC P S A AR R A T

PAZLE SR g0 42, T b 55 e el o7

Tk B P Ik (109.55°E,35.14°N) , H A
ML BUR R : AR B BE K & 540 mm, B K28 & &
1005.8 mm, PR 10.5°C, BERIEZEK, LR T
JECRETER 0.3 hn?, FAEFPRLLE 1 AEA A
BEEE (M. micromalus. Makino) , FH8 6 4, #Rf7HE
3.5mx2.5 mo JAEAT B HTR R R A T AL PRR
9:0 ~20.20 ~ 40 cm 140 ~ 60 em +EZHHLT &5
4 10.8.8.5 g kg™ 'H1 6.2 g kg™, HALA & B
53.5.40.8 mg-kg ™ 'H127.6 mg-kg ™!, AU 540 B
$919.5.12.3 mg kg™ 'F1 4.8 mg-kg ™, HALHI &y
A 159.6.112.0 mg-kg ™ 'Fl1 57.4 mg kg™ "o

K P DX 56 A T RCRR B s A
(107.42°E, 34. 64°N) , 4E 24 < ifik 12.5°C, S ¥ K
650 mm, F:FE AL 0.8 hm?, F2 4% 5 b B AL 4T 5
+ AR )\ (M. micromalus . Makino) , B4 %
10 45, BRATHE 3 mx 2 mo HEi 38 04 £, {56 A
TR b IR AR 10 ~ 20,20 ~ 40 em FHI
40 ~ 60 em +JZ AP AN HH 12.1,9.2 g kg™
F17.2 g-kg™ !, HALA & 54391 79.6.54.8 mg-kg ™!
F149.6 mg- kg™ ", HAHE & 13518 43.2.21 mg-
kg™ ' 8.7 mg-kg ™!, MU E i B 197.144.0
mg-kg ™ 'Fl1 62.4 mg-kg ',
1.2 gt

TR T A — B H O o UE 40
TR RIRI AR, SR 6 AN AL H, 43 B K B Ak 3
(NPK(W)) . 1/2NPK 7K IE (1/2NPK (W) ) . £k 1B %
B (NPK) WA IEALFE (PK) | ZU BB AL 2 (NK) U8
JEALFE(NP) . AE AL 6 BB, 3 IREE , R A E 4
BEPLHES . i AE B W36 1. NPK Ab Hjiti i 1 NPK
(W) ZK AL A TR AR T, 1/2NPK(W) 7K AEAR
PRAGAEARE F 2 02 NPK Fi AR AR BE g —2F . /KAEAbBE
NPK(W)Fl 1/2NPK(W) 3158 FH i 2 (R K I — {4 Ak it
NEHEA , BRI U AL T Soke IERHA T K, SR 5 221215
R T Y Ji] - 498 (i FL 33 T 20 AR e 79 0 7 7K & LA
P 0.5 m&b) ; NPK, PK  NK NP &%t ife AL AL 3R 4%
FOH B AE 72X - YAt fe 7 1 o KR AR FE K 543 )
SR b SR G H S TR R R E K A 43 4 58 ~
75 L #k VA1 100 ~ 130 LBk 1o 7K A A B | A1 AR
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P8 T K PR A e R Wi I — U, B R SR 3R 40 LA K
TEPEFALEIRN T . HoA AL BRAERL : R AR E B
St WEER S B AL ERR T PO - SR
(10 JIJIE,20% ) s HEZEE (3 A 97,30% ) s SR AL (5 A
#1,30% ) s H-SRAE (6 HH1,20% ) , it AE 5 204 it . %
2L 3 AP A A ] — 3, Hee R P R A B
PRI A [ A 285 DX el SRR R A T RE AN [R] L Oy
PRAE B TR FRUbtE A F2 S AR — 5, PR AN ) 2R A X B
PR AL AR o HLAAE A & L2 1,

®1 TEREXERAE
Table 1  Fertilization rates for different treatments in different fields
i/ (kg #% ~') Fertilizer rates/ (kg tree™")
B BCRR Puchens XLV Fengiang
N P0; KO N PO, KO
NPK 0.6 0.28 0.30 0.4 0.2 0.2
NPK/KJE 0.6 028 030 0.4 0.2 0.2
1/2NPK /KA 0.3 0.14 0.15 0.2 0.1 0.1
PK 0 0.28 0.30 0 0.2 0.2
NK 0.6 0 0.30 0.4 0 0.2
NP 0.6 0.28 0 0.4 0.2 0
1.3 MEmMBRFZE

PARRILEL i B A U (10 H R A))
FR AL P53 N R AT RA R R E ISt
.

AYAYEETE YR WYT — 4 BRIz o) R
SRR GY - 1 BUAE AN 2 s 4EAE R C 2,6 -
TRBE I A O 5 AT P BEUAR H f 3
SE 1O SR i R TR P TR B E T e A
SRR SR YD R JE LT FE A, MR 0 (0. 25 mm) &
o R H,80,/Hy0, W7, 4> H Sl 1Kk 27 53 A
(Cleverchem200) M52 NP & 1, KA TN E K

ik,
1.4 HUELE

K Excel 2007 F1 DPS #0446 56 5 351 7 40
AT, it AT 25 53 BB MRS, B S K-S E
a=0.05.

2 RS0

2.1 ARAESRERFEREFHESH
2.1.1 BAIFRFREFZAZFXAESN H

HSE 3 AR 25 ] A (3R 2) , AN [R] it A AR X 7
AR SER AR = B4 2 G ROR  (H R[]
A S DR B A A, R AR Y 22 57 HACR
WA, IR X, 3 47377 45 B, NPK(W)
FKAEALFE P 3k 41,14 thm ™2, 4L 55 NPK Jiti 85
SRPE R 7 7%, 1/2NPK (W) 7K AE &b JH 3P 51 = 4
AT RS, 5L 5 NPK i AL 4L 3R R T
4.97% ,iX "] BB B TSR B AR S AR A, BAIR i i NE
TR TR AR . 3 Ak, ] — Kb BEAS [R] 4 B
(]SSR P AR AR ORI N, R TR 2012 4R [H 52 24 4F
“EIHIET LR, 25 Ak B R A At T AR I I
{H B SEAT , NPK(W) 7K AEAL B AT NPK Ab 2=
AT T HABACTE, 17 1/2NPK (W) 7K JE AL H X
AU Pl A S8 AR 7 A A 114 S Tl I A R 2
AU ARG P AV o A ) it S A R SR 7 o U
47 :NPK(W) > NPK > NP> 1/2NPK(W) > NK > PK,,

ANTrl it JE A B 28 5% 28 45 43 A AT R0, v NPK
(W) 7K BB A HRIKC 25 B i, LA 2013 4F 24 3h 32 A A% £k
Bh 23.87 Ji G- hm 2, bR AR A OR % FEAE R}
DI AR ) Al 25 o4 22.2 J7 98- hm =2, 84558 NPK
it A A TR 440 A 25 18 1. 13 J7 JC - hm ™2, % 1/2NPK
JKRE AL BEAG S 2514438 2. 31 J7 o0 -hm =2, HAb 4540
[ =25, = EH e 5

F2 BRABEERFSEMEFUESN
Table 2 Effect of fertigation on apple yield and income in Weibei Dryland

e Fruit yield/(t-hm=?) Av'erage Increased Average F"erlilizalion ' Net

Treatment yield percentage value investment income
2011 2012 2013 /(t*hm~2) /% (10* yuan*hm=2) (10* yuan*hm~=2)  (10* yuan*hm=?)

NPK 34.90ab 33.21a 46.41b 38.17b — 22.14 1.07 21.07
NPK(W) 37.72a 33.83a 51.86a 41.14 a 7.77 23.87 1.67 22.20
1/2NPK(W) 34.43ab 28.94b 45.44h 36.27hc -4.97 21.03 1.14 19.89
PK 30.44bc 29.12b 44 .94h 34.83¢ -8.74 20.21 0.83 19.38
NK 32.01bc 23.99¢ 50.43ab 35.47be -7.05 20.57 0.98 19.59
NP 32.80c 30.41b 45.864b 36.36hc -4.75 21.08 0.88 20.20

2 HSE RN 5.8 TG - kg™ (2013) s AERHMIT S N 4.78 JC kg™ !, P,054.17 JG-kg™ ', K,0 6 TG -kg ™!

Ao =T AR TFRRRZFLEE(P<0.05), .

s AR T PP AT TR LA LA SR 0 HoAt

Note: Apple price is 5.8 yuan*kg™'(2013); Fertilizer price of N, P,0s, Ky0 are 4.78, 4.17 yuan-kg ™! and 6 yuan*kg ™! respectively; The net income
analysis doesn’t include other cost except for fertilizer. Different letters in the same column meant significant difference at 0.05 level. Hereinafter.
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2.1.2 X FPAHFRMERE* ZREFZLAELSH

2% 3 AT, [R)RFE A it B 5 A 7 5 i KU 26 X
5REIEEHEHHILE XA, ZRER, 545
NPK Jifi JEAH Lt , NPK (W) ZK JEALBE 3 452477 5t Ry
72.46 t-hm~ 2, 4% 45 NPK it AR AL FEIE ™ 2. 48% , &
IREI 2 R AR D 509% B (1/2NPK
(W) ) s, SR P ANME B 0™, R A 3G 7 #a
SRR T 11.01% , 3% AT g5 5 5 Al AR
A K I Z K NEH AP AEAELF] 2 Wi
M T AR, [l — A B [R] 4 B[] 572 R
PREAFTER R B, 52 A e e (814 9€) 2012

AR R B AE Y B, X 5 IE L R IR 50 X 45
FRL. B HARF |, 1/2NPK (W) 7K AE AL B 45
L T HABAL B . PK ACFRAE G003 2011 4EH =
5 1/2NPK(W) 7K BB Ab #7718 JL-F- A1 24, d BH 24 4F
BRI RIERA B T A SR T+ 5
(5% 57 RSl A2 VE SR P o (ELE: Bl ) g 4
B FFEIA 3 4F SR RO AR . BRI AR
JER S PR e EE N E . A EEAEAL L 3 4
SEHSE PRI A 0 1/2NPK(W) > NPK > NPK(W)
> NK=PK > NP,

R3 XPIBRALREERFENEF LIS

Table 3 Effects of fertigation on apple yield and income in Guanzhong irrigated area

fb Fruit yield/(thm~?) Aszl‘age Increased Average l* ertilization ‘ Net

Treatment yield percentage value investment income
2011 2012 2013 /(t*hm~2) /% (10* yuan*hm™=2) (10* yuan*hm=?) (10" yuan*hm~?)

NPK 66.63ab 59.61b 85.88b 70.71b — 49.49 1.02 48.47
NPK(W) 67.34ab 62.41ab 87.65ab 72.46b 2.48 50.72 1.67 49.05
1/2NPK(W) 78.4l1a 67.78a 89.31a 78.5a 11.01 54.95 1.24 53.71
PK 78.65a 51.98¢ 70.70d 67.11c -5.09 46.97 0.83 46.14
NK 63.80c 58.35b 79.29¢ 67.14c -5.03 47.01 0.98 46.03
NP 65.41be 54.02be 75.44c 64.95¢ -8.13 45.47 0.88 44.59

T RS 7 00 kg1 (2013) s HERMAHE N 4.78 ST kg ™', P,05 4.17 JG-kg ™', Ko0 6 JC - kg™ ' s 13045 43 B AN 25 BB AR A S A FE A 1
Ao i AR PR IR 22 5 .3 (P < 0.05)
Note: Apple price: 7 yuan-kg~='(2013), price of N, P,0s, K,0 are 4.78, 4.17, 6 yuan-kg™" respectively, and the net income analysis doesn’t include

other cost except fertilizer. Different letters in the same column meant significant difference at 0.05 level.

AN [t HE A PHE 228 5 38 2 43 B AT R, e 1/2NPK
(W) 7K AE AL B P2 i d5 i, LA 2013 45 25 1 S SR A Ak
BH A R A 54.95 UG -hm ™2, 4liliess A 53.71 07
JG-hm ™2, B A5 58 NPK it IE 2008 25 154348 5.24 J7oC -
hm~2, NPK(W)/KEALHE (A 50.72 J5 76 - hm =2, bR
FHERHZE A OR 25 & RE R LA AR ) 4l Uk 25 4
49.0573 JG - hm =2, AL 45 NPK Jifi JE b 2 40 i 25 ¥4 38
0.58J77G - hm=2, A NP &b 5= i fie A HL 7= (8t #
%, At 2% A 34 ) 7 o 2 S AN, TRt 2 Sl
BN
2.1.3 FRAESREFRTFREF AT
ZEG AN ] AR 285 XAk 2 3 A 36 45 R AT A
(£2,3), KB it BB A X WA 2 245 XS R A 7= 3
A B AR A R R AR 2 X 48 KO
o 28 R AR ] - IR R ) 22 AR, AR
WAFE . HALRIE X, 3 47177 i R, NPK(W)
JKAE AL B SF-2455 41. 14 t-hm 2, ¥ NPK 145501t
JESESR = 7.7% . R IX, 51558 NPK
JEREAH b, NPK (W) 7K AR 3 4FE 357~ 5k 72.46 -
hm ™2, 34 7= 2. 48% , KK B 22 5 B F KV RN

NPK 7K BEARHE , 5 e R S el S22 7t 45 T I T 4k
SEPE 7 31.35 t-hm ™2, X 25 2 b R e 1 3 LAtk
BB A —E K A 5 HLUR, PR ) A 25 X R it
ol ARS8 Bt AN ], DG e JRUPRH A el A 334 3 v
THAC R IX, W B AR A R . &5, BT
PR b P 5 B KOS AN ] 6 AR b0 RURH R el mT DA TR
PORSW S SIS A UL TR =BRSS5 R e 51
S MA K R RIS ROR Fok v, 2T AL 2
P B0 AR T B
2.2 AEESRERIMNIBRLEES T
SERAMUL A AL FE R IE AR B RN AR
5K SRS R AT S (e B Y R
M FC T S A% A EE B2 PR 2R, i A7 2 R SR AR )
o AN [Tt S Ak 380 %67 372 SR SR 45 85 B R o R AR AR
TN L 40 768 LR X NPK (W) 7K
B4 BE XS SR S R R A SR IE AR B R T B
i), Herp NPR (W) ZK AR AL, -2 PR B 3k 244 .4 -
A1y XPRAR AT A AT BER R, NPK (W) 7K JE 4k
B 1/2NPK(W) 7K JE AR B A5 48 NPK Ah B AR 28K
F 80 mm Ay 5 RUCR 70% L b 1 vk Ak B
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(PK,NK,NP) SR 2 KF 80 mm LA [ Jf 5 el 35 /N
70% , HA 10% LA ERTRZ/NF 75 mm,

K rpria el , 7K A i A 5 A 38 4% 0 it A Ak 24 %
AR EMRICREILT A4 B g, H
PN R A2 25 XA B, 56 rp b Al i 6 2 el B R E 8%
TE 300 g+ A~ 'RA B, Hifp 1/2NPK (W) ZK AR AL B, 2R
REIK367.7 g4~ BB RITFIE 60 ~ 70 ¢
A R B RS R A8 AR RS
PR R, e P R BRI L R . K ARt

NEAL FRE AT 5 28 53 A R FE ], Ho NPK(W)
KRB AR B 5 NPK jife A AL AR 5 R (> 80 mm) (4 HE
25 5, T S AR 59D 509% 1/2NPK (W) 7K A
S PRI, AR R FE B AR R T 3.93% 0 R
Bpe R 22 /NTF 75 mm (SR FIENTF 5%, R 5
7= 1/2NPK(W) 7K AEAL AR 28 /N F 75 mm 9 S 55
A HBIARE 1%, UK 0.34% . AT WAE S iR 56 bl
1/2NPK (W) 7K JEAb BT SR S A ME i BT A K

R4 TEESRERBREMREKXRNGH (3 EF9E)

Table 4  Effect of fertigation on fruit grading and weight in different ecological regions (average for three years)

b %fﬂ%%&_ %%i A2/, Fruit grading/ %
Treatmens Index of Fruit Mean fruit
shape(H/L) weight/g >80 mm 80 ~ 75 mm <75 mm
I Weibei dry-land
NPK 0.84ab 234.65ab 70.62ab 23.22a 6.14b
NPK(W) 0.8%9a 244.40a 71.64a 22.49a 5.86b
1/2NPK(W) 0.87ab 236.29ab 71.15a 22.82a 6.02b
PK 0.83ab 213.15b 62.56 b 21.66a 15.77a
NK 0.83b 219.35hb 64.43h 22.01a 13.55a
NP 0.83ab 217.63b 67.61 ab 18.23b 14.16a
K5 Guanzhong plain
NPK 0.81a 344.57a 86.02a 13.01ab 0.97b
NPK(W) 0.88a 353.17a 85.39a 12.10ab 2.50a
1/2NPK(W) 0.78a 367.74a 89.95a 9.70b 0.34c
PK 0.81a 341.07a 85.36a 13.39ab 1.23b
NK 0.82a 309.46b 80.97b 16.46a 2.56a
NP 0.82a 348.09a 82.51b 16.19a 1.29b

TE A AL BHE 20 M 100 NRE s HROB SR E = SR 2R TR . Al — S PR R B R 22 5 W3 (P < 0.05)

Note: Fruit grading use 100 apples as sample; Index of fruit shape = Horizontal diameter/ Vertical diameter. Different letters in the same column meant sig-

nificant difference at 0.05 level.

2.3 ARESRERNERRIILEES

J WS ERL  T 1Y) F2 B AR AT A T,
FE b SALEE AT I M DR ) AT R 4R AR R CObE
iy BRI g 3 AR A R A b s
RWFE 50 A [ i B Ak X SR S 5 BRI — i
M), AN [i) A 25 X R A A P AR T

if R SRS i A 1 AR AR 2 — , NI TE
SR el A 2 T A SR e e 2R Ak S R
JEBNFHAAL B, Ry S NP b A B AR,
T BB PR 4 IE BB 6% f2 0F SR S Ca Mg S5 f it
TCE MWL, iX SETT A I T AL N TE 5T
L R Y N TTIE R/ = S U ) (g 7 o

ATV P T R — 2 245 X, AS T it A Ak B 24
BRI AEIE LT NPK (W) 7K JE ] 3 p b 2 oA
13.87% , .3 i T HAWALFE, e e ik g, %
4t NPK Jiti JE A 35 T 0 5 it 3 v T LA b B,

}910.23% . AR XAl EERE S R 25 TR,
[F]— i e AL FRAEVE AL R T P S R R = T
KR BGE o X T e ) A R
ERIRZEERRA K.

ATV PEE B YTE— BB 1 AT DL s 4 ot
(R, S A S SR I A KR i BT ) AR
PRI gt SR AT T [ 45 R A A
EFARL . A [E AL AT EE Y & = A S
A FL & B, S8 R K A NPK (W) i J& £ 48 NPK
T E Ab 3R 2 R 4 B8 v SR SC AT DB & i 6
ANAS [t A Ak BELE5 S mT (3% 05) , AETE bl 5
NPK(W) 7K AE A1 NPK Jiti A &b B, 76 SR WS Ak mT 5 1 [
& a5y BN 15.95% F1 14.65% . T NP ZbHAE
KM ] 5 M [ B 4 & & e ik, 0 12.91% . £E R
e P & B 1/2NPK (W) 7K JEFI NPK (W) il A 48
B AL AL B, SRR T M W
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S 13.14% 1 12.75% 1M NP Ab 3 AE R gt mf
RHEETEY) &A%, b 11.04% . XAl fig 5 At

BIEA 5, #1254 2000 4E B8 % B, 40 IE 75 B
R A BT A S E ACR

x5 FRESRERNERRSHT

Table 5  Effects of fertigation on fruit quality in different ecological regions

e RN ATV TR .ﬂﬁ%?‘iﬁ. #ﬁ?@ﬁtl; AIYETE #% 4EEE C
Treatments Hardness Soluble sugar Titratable acids Sugar acid Soluble solid Ve
/(kg*em™2) /% ratio(S/A) /% (mg-100 g~ ")
THAL YR Weibei dry-land
NPK 9.9h 11.83b 0.25a 38.25ab 14.65ab 12.13a
NPK(W) 11.48a 13.87a 0.23a 43.96a 15.05a 12.61a
1/2NPK(W) 12.0a 11.44b 0.3la 34.20b 14.27ab 13.05a
PK 9.49h 12.09ab 0.25a 39.68ab 12.08c¢ 12.82a
NK 10.67ab 12.13ab 0.28a 31.23¢ 13.23b 11.91a
NP 7.92¢ 11.16b 0.28a 36.13b 12.91be 11.68a
5 HF-J5 Guanzhong plain
NPK 12.11a 10.23a 0.42a 24.29a 12.45ab 13. 1ab
NPK(W) 12.43a 9.87b 0.41a 23.8% 12.75ab 13.6ab
1/2NPK(W) 11.63b 9.84b 0.41a 24.57a 13.14a 14.5a
PK 11.28b 9.57b 0.47a 20.18a 11.54b 12.8ab
NK 9.90¢ 9.62b 0.44a 21.81a 12.6ab 10.1c
NP 10.96bc 10.16b 0.48a 22.18a 11.04b 11.6b

T A =SR] TR 2 5 8% (P <0.05),

Note: Different letters in the same column meant significant difference at 0.05 level.
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Table 6  Effects of fertigation on nutrition absorption of apple fruit in different ecological regions

bE RELE K RSN EM R R P EM WRE K EH HRE
Treatments Moisture content N uptake Ratio P uptake Ratio K uptake Ratio
of apple/ % /(kg-hm™?) /% /(kg*hm™?) /% /(kg+hm™?) /%

TBALRIE Weibei dry-land

NPK 82.84 a 27.5 ab — 7.3¢ — 74.5¢ —
NPK(W) 82.55a 37.4 a 35.9 12.8 a 74.4 107.9 a 43.9
1/2NPK(W) 83.20 a 27.2 ab -1.1 9.6b 31.5 81.1b 8.9
PK 82.02 a 26.5 ab -3.6 8.8 be 20.5 101.8 a 36.6

NK 82.29 a 27.1 ab -1.5 10.0 b 37.0 82.5b 10.7

NP 82.20 a 27.2 ab -1.1 9.6b 31.5 81.1b 8.9

P Guanzhong plain

NPK 83.52 a 106.5 b — 18.8 ¢ — 111.8 b —
NPK(W) 83.29 a 127.1 ab 19.3 24.0b 27.7 123.5b 10.5
1/2NPK(W) 83.79 a 151.0 a 42.1 37.4 a 97.7 177.7 a 59.1
PK 83.48 a 127.1 ab 19.3 21.9b 16.5 133.5b 19.4

NK 83.22 a 121.0 ab 13.6 17.4 ¢ -7.4 117.7 b 5.3

NP 83.18 a 131.0 ab 23.0 27.4 ab 45.7 115.5b 3.3

I Al — 3 AR PR R 22 R B3 (P < 0.05)

Note: Different letters in the same column meant significant difference at 0.05 level.
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