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1 #REIZE

1.1 e gL

AHFFETF 2018 4F 4 ~ 10 HAE 1L 4R e g 15
BT A VEA AR T T o b S T
2R A W s s LA (115° 517 E, 36° 49’ N,
Mo A PR HZ R IX, IR R 44 m, B IR
ZE R XSOR B PR TR A, SRR, RS
Wy, MR R, AEPEAIR 13.3°C, ARk E

549.9 mm, FF-HZEL R 2234 mm, AEFHAHHNHE
£ 66%, AEICFEHIHEL 198 ~ 227 d,
1.2 R

Bk Ao CwR, WIR64E, AR
S RTE , MRATEE 4.0 mx 5.0 m, FgILATE . X5
AR NIRE (N 46% ), BEAE R BEERES (P,0,
12% ), # A8 A& ER A (K0 52% ). i + 32
HERI A, 0 ~ 20 120 ~ 40 em JEASHE AL AR W
1.

&1 il HEEREAERK

+)2 HHL TR 2R £ AR G " LIRS
(em) (g ke") (mg - kg") (g-kg") (mg - kg'") (mg - kg") ) (pS - cem™)
0~ 20 124 70 0.64 23 105 8.11 274
20 ~ 40 11.6 51 0.51 19 150 8.11 291
1.3 it W

I ALRR AL, B, B 3 RN [ A, 2
RS A MRS, BEPLIX it Hd, JIEE
B R Z RSN NO, 025, 050, 0.75, 1.25
kg« Bk, AAbEREE . HHEAIE, ¥R P,050.20
kg« Bk 7' K0 0.30 kg - Bk 5 BEAEIREG B
A9 P,0,0. 0.10. 0.20, 0.40. 0.80 kg - #k ',
FALFRE . R, ¥R N 0.50 kg - Bk A
K,0 030 kg « £ 5 SPARIRIEAYER 2 HR 450 K0
0. 0.15. 030, 060, 120 kg - ¥k ™', 454k 3 A . B
FHHEEHA], 2428 N 050 kg « #% ™ H1 P,05020 kg « £k 7',
PSS Ab B, FEACFREE A 4k (B 1 IREE
). A, BRI, FAET 2018 4 4 H 6 HAZAkE;
W — A, SR ABCR AR AL, i IE R
40 em, JitifEJEHEK 1K, B 667 m® /K 60 m®,
oAb A5 2Ry 2R A BRH RLAE B =0
1.4 JEDH S ik

T 2018 4F 8 H 30 H (ZHEFRLURIN ) Atk
BEALLE PR FRMERSL 30 4>, RSL bR K ERT,
BUR(, F70CHEB AP+ 2EE, B
1L, I E AR BRI D . R RS R
FH H,S0,-H,0, 7 &, 8L ICE A % (GB/T 5009.5-
2003 ) M ; HLIR IR A hER R 5, Z G EE
( GB/T 5009.6-2003 ) M5 . LARZMESRA 1 1 B A
KR 05 VB P e & F B dE A, T4
AR PESRA R A CRLIR G A A0 S eR AR,
R PR s 117245 T pR AR (B Ak i T A T 25

L5 Bl ab B 5 o pr

TR K Excel 2016 #EATHIELIE,. —J0 IR
[T HT FIVERE], FH SAS v8.0 HEA LM A
S3HT, F SPSS 18.0 #EAT AR E J7 227001 ( One-way
ANOVA ) FIZE K,

2 RSS9

2.1 FNEXTRZBRER SRR 17 7 28 5

N UNEE R OO A B Y G E DT g 0 TN
W3, (AR AR A R IR & s (&
2) AFEEHEAGBEERRECEARS ®
H17.6% ~ 191%, 5 At E R AL, BRAEE
RN 0.5 kg « Bk~ A9 AL B A8 11 0 & R AR
2.2% b, HAK AR AR E A & w8 ry
hn, BEMMEEALE 1.1% ~ 6.1% Z 8], Hd, ZE
FHEAN 125 ke - ¥k AOIEBLT, B B
&, N 19.1%; ARV EAEF 45 A 38 2 [ A kR
EARTEES KRB EEKT, ARAEHE&
Ab BRSLATORLIR I o R 43.5% ~ 61.8%, AR
FHA 38, A SR AR I & 2 LT
P, GXFRARLG, £t AL B RATRLAR 7 O
B 13.8% ~ 42.1%; ANEH & 4 N 1.25 1 0.75
kg« Bk 7T 2 A ACEMIAS G R R, E A2
AR, HEES TR N0.25 ke « £ Y
AEFRFINT IR, 5 N 0.50 kg + #k ' BOALBRIC S 12
Z5t,
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®2 TEREAEXRLEZRRCESRMBEEHE

AU i E AR L 7
(Nkg - #™) it (%) e (%) k(%) B (%)
0 18.0 = 1.6a — 43.5+9.5¢ —
0.25 182 +24a 1.1 49.5 + 11.4bc 13.8
0.50 17.6 £ 0.9a -2.2 56.5 + 3.0ab 29.9
0.75 183+ 1.8a 1.7 60.5+1.3a 39.1
1.25 19.1 £ 1.6a 6.1 61.8+3.1a 42.1

e WS PR EFOR AR AL B 25 5 R B (P<0.05), TAl,

2.2 WEAEXTAZARER SRR P ) R

T IS P s X A b SR 1 S RIREL T 7 5 i ) 52
M 5 A W 2 (323 )0 AN TR FIES P £ 45 Ak B %) 4% Bk
RIOEARS B 17.9% ~ 19.4% Z 18], W
JEFH7E P,050.20 ke + £ 7 RUTEBL R, BEEES

PO =

W SRR, it AR R R
BN 0.5% ~ 8.3%. £ AbFRFAHLAR NG & AL i 7F
59.0% ~ 62.3% Z[a), Jiti WL MR G & f i
X HEHEIN 3.1% ~ 6.0% . AS[RIHi A FH 2 45 Ak 2 ] S
{2 USRI AR 7 B 22 S8Rk 1 Ko

®3 TEBEAERLEERRCESRMEERSE

A R bk
(POskg - Bk ) T (%) B (%) it (%) #hn (%)

0 179 £ 1.9a — 59.0 + 0.8a —
0.10 18.0£2.2a 0.5 62.0 + 1.6a 5.1
0.20 19.4 £2.3a 8.3 60.8 + 5.0a 3.1
0.40 19.1+1.9a 6.8 61.0+3.2a 34
0.80 18.6 £ 1.4a 4.0 623 +2.1a 6.0

2.3 BRIEXSAZBEER 1 BURIRLIG I & i s2e 17.4%, HH AT UL, 5ol P 4 2 o S AR I SR 1

B TR SR AR A B RVHLIE )y
P WER W (R 4), AR BRI 45 b B
E S R AE 166% ~ 20.6% Z 18], 410 F &1
K00 ~ 0.60 kg - #f ™ 2Z 0] A9 45 4 IR b B, A
RS AR E, AARHE N K0 1.20 kg« £
DL R, B & R, EeX IR AR T

R TS, A5 B AE A BRI G & AR R A
57.8% ~ 62.8% Z[i], FHEPICHSRIG M, kAR
5 B T A, BT K0 120 ke - £
e Ay, X RN 8.3%, W v AL I
K,0 0.15 kg + #k ™ FIGFHR (% 2 S A0 B1, 5 80 1 FH 4
K,00.30 F10.60 kg « ¥k ™ ) 2 MbBEZE AN B3

F4 TEMEAERLEZRRCESRMBEHSE

B HE bishii=n
(KOkg - #™) (%) B (%) Ei (%) B (%)
0 20.1 £0.9a — 58.0 = 1.0b —
0.15 18.7 + 1.6ab -7.0 57.8 +4.6b -0.3
0.30 19.8 +0.8a -15 61.3 +3.0ab 5.7
0.60 20.6 +2.3a 2.4 60.8 +2.5ab 49
1.20 16.6 £ 0.6b -17.4 62.8 +4.8a 8.3
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2.4 T g AR A BORTRLIG D7 A DGR S B

PR, #E. HIEHE SRR E
5T DA BORLRE D5 % a2 A i B F8 b A7 AH SC M 43
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BrE AN 3, e SR CEARE
i EAOG, HACH R W — It ek BT
y=—5.2872x7+4.2009x+19.27 4 (0.001<P<0.01 )
(E 1), R Eor R 0, SRAOEP S
B RAE N 20.1%, A58 AR o & 5 i AL
H K,0 040 kg - Bk ',

BN & 5 R AR DG & 20 W AR OCHE, A
JIES 01 IS ) 5 A B SR ORI 5 B P A S 1 3R
K. ANE AR & 5 R R AR D & & 1Y
Bor K RWMFE HL T 680758 (P<0.001;
0.001<P<0.01 ) (& 2), M5 E LM 5858 A
WMZER IS, FEHE RN N 0.68 kg « #k ' 1, #%
BEAUHLIR DT & Sk Bl d5 =, o 61.1%; BRIEA& N
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=
i 60(5 8
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‘;mz 408 y = 26x +43.333 (x<0.68)
= ¢ o y=61.1 (x=0.68)
e ok
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20
0 L L L J
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S 20 8
N 8 O
i 15+
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5 .
0 L L |
0.0 0.5 1.0 15

e AR (K0 kg - #k1)

1 MHEEEARSEMHEXES T
o AR (P<0.01) FHG,
K,0 1.24 kg - £ ' B, kBRI & 2o, N
65.1%. HMLAHT, EXZBR TN B, JhH
e LUKLIG 7 ok 3228 5 AR S 0, U A e
14 $5 AE 7 % 43 514 N 0.68 kg + & 7' R K,0 1.24
kg « FE -

100

80 -

s (@]
ISS
- 60 ﬁ@_—éo oE
i
4 y=5.3841x +58.456 (x<1.24)
& 40 - y=651(x=124)
= R?=0.4205"
=
20 |
0 L L L L J
0.0 0.5 1.0 15 2.0 25

IR (KOkg - Bk

2 HIEESHEAERSEMHEXES T
Tz o L e MR B (P<0.01) AR E (P<0.001 ) FHE,

2.5  A[RIACHHE FHAZBE A BHEAR A ER S AN

AR EAE . WEAE . BACAR &R, Bt
FHRARARA 2 1 B & s AL 1D & 1 2 DMEdR, R
PSR TE pRBOE X M BB T 2250 (R 5 ),
H126 5 T, AR ZUEAE AR 2 AN 5 Tidgdn
(18- 447 55 g R S {E i ZEUNE P S A g 3 m - e
W RNEA B TR SR A B i, R

N 1.25 kg - #F ' B, BBRSRAMLZES R, A
[FIBEAEALEE , BEAC I ECY P,050.20 kg « #F ' (A1
BT, PHRE R R, BRIk
J& P,050.80 kg « Bk ARG AL B, it B AE A X E L
Fife2s. ANRFALA AT, FIEH S K0 0.60
kg « Bk I, SPRSRIE BB SRR, R YZE

i JTUR
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x5 AEERAZEZLEZRGREEEN
ik 2 =zinl AL R (7274
MR HHIR T T
A 0 0.27 0.00 0.13 5
(Nkg - BE) 0.25 0.40 0.32 0.36 3
0.50 0.00 0.71 0.36 4
0.75 0.47 0.93 0.70 2
1.25 1.00 1.00 1.00 1
BE 0 0.00 0.00 0.00 5
(P.0skg - k™) 0.10 0.03 0.91 0.47 3
0.20 1.00 0.55 0.77 1
0.40 0.30 0.61 0.45 4
0.80 0.18 1.00 0.59 2
B 0 0.88 0.04 0.46 4
(KO kg + Bk ™) 0.15 0.52 0.00 0.26 5
0.30 0.80 0.70 0.75 2
0.60 1.00 0.60 0.80 1
1.20 0.00 1.00 0.50 3
3 i 5.7% F19.4%, He5 320k ARCEHEH .

3.1 EEBREE A BURA AR I B i S CHSE I R R
BRI ER S, BARGNEFNEM
25 OB . 28 5 R G D7 A A% BE R A F2 22
gy, R IEN AR E B E AR AR, PR
1R B 1 SRR AR D5 7 32 B Rk Bl . ABE SR
e A HERE 7 7K R B A B i 45 22 A K 2R )
S T N e U R s A T g
TR 1) 8 35 O 25 SR 3 I, BB SRR
N 35.3% ~ 59.9%, R E H R
17.7%, NS FEFER R 2ER, R
B, HrEE AR E A RS RN 17.9% ~ 19.9%,
JIE W 5 B E 54.6% ~ 72.2% Z [8), iE— 2 UF
BEE 1S ARG D5 25 B AN R] i Rh 2 ] i 22 Sk, Bk
e U0 ek A 6 AR 3 IX Y 22 Sk
A P HEAT T R E IR AT SR, SRR
W, EARSEN126% ~ 15.4%, KGN & &
55.3% ~ 61.2%, AEFEXEZEES BE, &K
WA, B AR EHEXT, 6 484 F
¥ AR EAR S RN 16.6% ~ 20.6%, T
B0 18.7%; HL G Wi & & 43.5% ~ 65.3%, 11
h 58.8%, &K 1 TFHLIR VG 7 8 19748 S R 5000k

3.2 GUBER AR -5 A% Bk A 1 R G i 5
AT kA K R B A WAER, 1T
DGR 35 45 B R, v Ak A 7 i R SR S
B OAL B BRI TR TE, B
FE 5 5 al0] 3 5 R R0 1) R 2% AR RIS 7 G 3
T, AR R R XA ) & s FRLAR T
B, PR L9 ~ 104E4 1857
SR ATRE, WFSE T AU . Wl E R AR A X A Bk
JRR s, S59ER, 3 FPAERIAS A FH & 2 5
BB 00 E AR S, RIS A A 5 R
KW EK, BIUHSE T RGE, R R A
TR, MGE . B, BIEX 11 4E4E B 185 5
FEA R SR 1 7 e s i R AN [A] RO &
ot U AL NG U 2 B 0 S S, 2 it P
T P,050.484 kg « ¥k - FIEALG T /T K,0 0.198
kg « Bk VR, X SRR 7 S G R 2 A7 AR R
ROBE, S22 MIFEAESNE ., e % 2 WFge ],
BEENE . FRAEHIE RIS, 10452 C/E ARk
TR RS R, R AR B B
JTEAE TS, XTERERA T BB & S 22 57
R, A ENEAL PR BEESE S R 5 A
ST N OFSE 45 T AT, et X A Ak 2R
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(R R A 225, AR A TG ot
it I 2 07 P4 2 S P B AN o M S R i o g A%
FEPE S - R IE T KRR 2R A O, AN T &%
FHEAE SRR, BALHEN 6 4F4E CEHR
AR A AR AN 3, PRI 5 7
SO B KO, H U AR AT A E
B IBCEERTY RS IR DT & it W S AR EUIE
RN 0.68 kg + #F 5 BEAE R A B AR
JE I 1 A S I B AN B 3 I P e X A 1 BT RREL
I 15 55 R B R 23k B B KO, HBI A6 R A A
B—IC IR RO BRI BRI AR, SRR
BT St LR ORI 77 5 P A I )
4 K,0 0.40 Fll 1.24 kg « #F 7, 1 i FH AR AR SR
BB 25 BEAIR
3.3 BRI EEA TN SR

T 7 i i 0 2 AR AR I 25 B R, FEIEAT
JESL7 SOV A, AT AR A AT X S S
(B R AT B —F8 AR O TEAY, o T SR PSR R 1)
RN 037,13 1  [RSEt w e 1 N3 < €
FUAST- 53k 207 S AT A . TR SR
SR PR TS A AR USROG I 5 i 345
JE PR, AR R PR A A /NI TAZ AR
FEZEA TR, R, PSR R R EUE R B
FECHE R St T R R A . DAt AR
v P 5 SRR A s UKL i R O
PESTHT AR R R EE A TR ES , IREH
R AR PR K,0 0.40 ke « Kk ', FOROHLIE
10 5 B A A AN K,0 1.24 kg« R 7, XEASTH) B
JIES ) 5 Ak PSR A ) R 1 R RTORELIG B 2R
TEM &5 SRR, IR H &0 K,0 0.60 kg - £ ' 1,
YRR R R R, BRI S TR
PR, A= v AR 6 A 7= B bR kAT A B AT 2 11
HERE
4 &g

TEACJE DR E B A B EE N R 2 —, AR
A IS RS bl B R AR R AR 22 57 0 AR
AR, R A RS X R R A
FHBOSEANGEURE, A BB I e g 1 22 5 T /5 R
A, I SR A B e A T
s 3 e RN A ] R A5 e O SR KL
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Effects of nitrogen, phosphorus and potassium fertilizer application on protein and crude fat content of walnut

LIU Chun-xiao', MIAO Qing-xuan', HUAI Ting-ting', REN Ai-zhi', GUO Man', MA Hai-lin’, LI Hai-yun', SI Dong-
xia (1. College of Agricultural Sciences, Liaocheng University, Liaocheng Shandong 252059; 2. Shandong Academy of
Forest, Jinan Shandong 250014 )

Abstract: Blind fertilization and poor quality are common problems in walnut production. In order to clarify the effects of
different fertilizer application on the quality of walnut and determine the appropriate amount of fertilizer to achieve high-quality
walnut production, 6-year-old * Xiangling’ was used as the test plant, the effects of nitrogen (N 0, 0.25, 0.50, 0.75,
1.25 kg * plant™ ), phosphorus ( P,050, 0.10, 0.20, 0.40, 0.80 kg * plant™ ) and potassium (K,0 0, 0.15, 0.30,
0.60, 1.20 kg * plant™) on two main quality indexes of walnut kernel, the protein and crude fat content, were studied
under five fertilization levels. The results showed that nitrogen fertilizer and phosphorus fertilizer had no significant effects on
the protein content of walnut kernel. The application of potassium fertilizer significantly affected the protein content of walnut
kernel. With the increase of potassium fertilizer application rate, the protein content of walnut kernel increased first and
then decreased, and the mathematical relationship conformed to the quadratic function equation y = =5.2872x" + 4.2009x +
19.27 (0.001<P<0.01 ). The function equation calculation showed that the maximum protein content of walnut kernel was
20.1%, and the corresponding potassium application was K,0 0.40 kg * plant™. The application of nitrogen fertilizer and
potassium fertilizer had a significant effect on the crude fat content of walnut kernel. The mathematical relationship between
the amount of nitrogen fertilizer, potassium fertilizer and the crude fat content of walnut kernel conformed to the linear plus
platform mathematical model ( P<0.001; 0.001<P<0.01 ). According to the simulation results, when the amount of nitrogen
fertilizer and potassium fertilizer were N 0.68 kg * plant™' and K,0 1.24 kg * plant™, the crude fat content of the walnut
kernel reached the highest value, which was 61.1% and 65.1% respectively. The effect of phosphate fertilizer application on
crude fat content in walnut kernels was not significant. According to the protein and crude fat content of walnut kernel under
different fertilization treatments, the membership function method was used to comprehensively evaluate walnut quality in
this study. When nitrogen fertilizer, phosphate fertilizer and potassium fertilizer application rate were at N 1.25 kg * plant™",
P,050.20 kg + plant™ and K,0 0.60 kg * plant™ respectively, the average membership function values were the largest,
and the comprehensive quality of walnut kernels were the best. In summary, nitrogen, phosphate and potassium fertilizer
applications had different effects on single quality index and the comprehensive quality of walnut kernels, so a reasonable
amount of fertilizer should be recommended according to the production target.
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