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B ‘ Table 1 Field trial design
B i 5 G K 5F BT IR AT 86°37/33 7 ~ SRRk 2018 R ke

88°58°24" E, 43°4532" ~ 44°08'00" N, 1k 9353 m,
MBS, JEF R TR R, R
JKHe 286.1 mm, 4EHJZEEHE 2 1642 mm, 4FEHH
WEIFBCN 2 775 h, JEREEERFEC,

2 MHEETE

RS L TR S AR 5 B T R AR BT RR
ZeRhEFE PR R TERE, PL 9 a‘iAZE (Dawei) N
R RE, P TR, FRITHEE 4.0 mx1.5m, Ak
FHEEST, WEMERR IO R . SRR SSEAR

2018 4F 3 J 7 it 0 12X 45 7 >R A Pl - 4384
HEATFET b, SERFEW], FERE LA 1R IR
RV 4, 0~40 ecm )2 LA b5 o 14 Al i
N. A& P, #AL K& 45050 3820, 7.97.
114.67 mg-kg ™' MR 4 FE 5 2 R 384 55 5041
b, IAERE - BEA LS R AL, BUE N R
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oy AR AT

R 3414° Ak RN B A alEs: (% 1) , ARk
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1 CH BB AE &7 50% ) . 2 (HFLEIE & ) |
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Ty: i=1, 2, 3, -, 14) , AL 3 NEE /N
X, BEPLHED), ks /X sk, dhit 210 FEkk.
FIT 3k RE AR Y Rk . AR L e AR (2.5«
04) m, (53+£02) cm. (2.0£0.3) m. JEAIZE
HRE (& N46%) . EABERE (% P,0;s
46% ) . TEREP (7 K,0 51%) o R4 2017 4Fjiti
HEIR IS H, RERE N. P,0Os. K,O 8 Hijite IE
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VRFRI0 2E A0 1 MR, it AE J7 1k O AR A
2/3 bR ERIR VAT, AR T FE AR 67 em . TR

R 30 cm,
21 MEFZE
211 etz W T 7 Aha (CGRIEEK
W), BYIEXs T, H SPAD-502 F-HpM-4 K%

B — R O AR mE PR L 4 7 ] BEALE L 30 4>
REESMEI R . . DhRgse et il .

212 srgEskfaon s WET 7 AP (R
R, FEEPIRA . AZOLESET, X

Fertilization amount Fertilization amount

rif %:i per plant in 2018 per plant in 2018
N P,0s K,0 CO(NH,), Ca(H,PO,), K,SO,
Ty NoPKo 0 0 0 0 0 0
T, NPK, 0 0.3 0.2 0 0.65 0.4
T; NPK, 035 0.3 0.2 0.76 0.65 0.4
Ty NPK, 0.7 0 0.2 1.52 0 0.4
Ts N,PK, 0.7 0.15 0.2 1.52 0.33 0.4
Te NoPK, 0.7 0.3 0.2 1.52 0.65 0.4
T; NPsK, 0.7 0.45 0.2 1.52 0.98 0.4
Tg N,PK, 0.7 0.3 0 1.52 0.65 0
Ty NoPK; 0.7 0.3 0.1 1.52 0.65 0.2
Ty NPK5 0.7 0.3 0.3 1.52 0.65 0.6
Ty, N;PK, 1.05 0.3 0.2 2.28 0.65 0.4
T, NPK; 035 0.15 0.2 0.76 0.33 0.4
T3 NPK; 035 0.3 0.1 0.76 0.65 0.2
T4, NoPK; 0.7 0.15 0.1 1.52 0.33 0.2
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Fig. 1 Effect of different NPK fertilization amount on relative chlorophyll content of hazelnut leaf
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Fig. 2 Effect of different NPK fertilization amount on chlorophyll content of hazelnut leaf
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Table 2 Comparison of daily mean values of Fo, Fm and

Fvin hazelnut between different fertilization treatments

during fruiting

lgE s Dlie 2 it

LR (5 Chlorophyll fluorescence parameters
No.  Treat

Fo Fm Fv
T, NoPoKy 251.76+1.89cde 1 147.40+3.87bcd 860.83+9.09bc
T, NoPoK; 271.76+2.92cbc 1 151.2942.05bcd 879.52+2.12bc
T3 N;PK, 238.05+3.27de 1243.10+1.46abcd 1 005.05+8.01abe
T4 NPoK, 273.95+1.69bcd 1 185.434+2.94bcd 933.6742.37abc
Ts NP K, 294.14+7.92a 1 453.86+2.77a 1 159.71+3.40a
Ts NPK, 237.29+6.27¢ 1110.45+1.02bcd 873.17+5.60bc
T; N,P3K; 267.2144.47abcd 1 094.81+2.31cd 827.60+6.78bc
Tg  N,PoKy 264.00+2.28bcde 1279.19+3.54abed 1 015.19+8.22abe
Ty NP,K; 286.57+2.22ab 1 350.62+3.94bcd 1 076.67+7.25ab
Tip NyPoK3 260.24+2.14bcd 1 133.69+2.89bcd 873.45+5.05bc
Ty N3PoK; 269.31+1.44abed 1 319.83+1.08abe 1 050.52+2.00ab
T, NiPK; 266.38+7.09bcde 1 331.69+8.73abc 1 065.31+2.08ab
T3 NP,K; 285.69+5.79ab 1450.26+5.27a 1164.57+2.01a
Tis NoPK; 273.79+£7.29abc 1 059.26+6.94d 785.48+7.22¢

1 R E SV BR8P E AR 22, R R SIS [F) 5 B 08 22
©F AT,

Notes:data in the table are average valuetstandard deviation, table
column with different letters indicate significant differences, as below.

=21

M 3 F AR EUBE i X AR R
7. R MR, BARE . RO E AR
AR AR, o, X SRR A
R, A EABEL R TR AR
AR R 18.97~20.98 mm, i KN H A Ty, N
2098 mm, [ T, #75 9.96%; HWKE T5, N
20.57 mm, b T, & 7.81%. 12 69 25 0E N
16.17~17.75 mm, FHAMEAEHIE Ty, H 17.75 mm,
Fe T, 478 9.77%; HIRE T,, A 17.65 mm, Lk
T, $& & 9.15%. 4% 1Y A2 iF 4 14.68~16.44 mm,
R AE Ty, N 1644 mm, Fb T, 375
11.99%; H.KJE T,, & 1623 mm, b T, &5
10.56%. 15 B i A B IE 2 4 i IO SR SR/
AN Ta) A W B I & AR T R SR BT i R R R
1.69~2.52 g, B RHR TR Ty, H252¢,
[t T, #8755 31.94%; HIKET,, H232g, T,
LR 21.47% A7 E AR I A 0.65~0.88 g,
ORI T,, 4 0.88g, T, $555 11.39%:;
HUIE Ty, H0.87¢g, T, #5 10.13%., AJRIA
Wl B0 bt I 1 AR T R R AR K, R AE
36%~39%.

®3 FERBSFEREXNEFIMERRIZN
Table 3 Effect of different N, P and K fertilization rates on the external quality of hazelnut

F5 kb 12 /mm i4%/mm |42 /mm LR /g R FEg HAZER /%
No.  Treat Vertical diameter Horizontal diameter Side diameter Single fruit mass Kernel mass Kernel mass percentage
T,  NoPoKy 19.08+0.46 16.17+0.57 14.68+0.40 1.91+0.28 be 0.79+0.12 ab 36+0.01 ¢
T, NyP.K, 19.41+0.16 17.65+0.21 16.23+0.22 2.3240.09 ab 0.88+0.04 a 37+0.01 be
T; N;P,K, 19.90+0.83 17.14+0.88 15.82+0.74 2.01+0.39 abc 0.81+0.12 ab 38+0.01 ab
T, NyPK, 19.58+0.69 16.97+0.69 15.53+0.59 2.06+0.29 abc 0.7840.11 ab 38+0.00 ab
Ts N,PK, 19.88+0.46 17.1040.71 15.85+0.72 2.12+0.32 ab 0.81+0.13 ab 38+0.01 ab
Te N,P,K, 19.17+0.86 16.22+1.13 15.12+1.21 1.89+0.46 be 0.74%0.19 be 39+0.01 be
T; N,P:K, 19.40+0.68 16.86+0.74 15.63+0.83 1.97+0.35 be 0.75+0.15 abc 38+0.01 ab
Tg  NPK, 19.44+0.82 16.92+0.68 15.51+0.39 2.00+0.31 abc 0.75+0.10 abc 38+0.01 ab
Ty N,P,K, 20.98+0.60 17.7540.68 16.44+0.83 2.5240.38 a 0.87+0.14 a 38+0.00 ab
Tip NpPKy 18.97+0.06 16.28+0.25 14.84+0.03 1.69+0.03 ¢ 0.65+0.03 ¢ 39+0.01 a
Ty, N3PK, 19.58+0.43 16.84+0.78 15.41+0.64 2.03+0.29 abc 0.78+0.10 ab 39+0.01 a
T, NPK, 19.17+0.22 16.51+0.22 15.23+0.14 1.7740.06 ¢ 0.66+0.03 ¢ 374£0.01 b
T3 N;PK; 20.57+1.95 16.42+0.14 15.02+0.26 1.76+0.09 ¢ 0.66+0.03 ¢ 37+0.00 b
T, N,PK; 19.9440.14 17.25+0.42 15.92+0.33 2.06+0.11 abc 0.80+0.02 ab 37+0.01 b
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Table 4 Effects of Different N, P,K Fertilizer Application
Rates on Crude Fat and Crude Protein of hazelnut

J¥5No. #bFHiTreat fAAEMCrude fat/% A% [ Crude protein/%

T, NoPoKo 46.98+0.01abc 3.66+0.11cdef
T NoP2K, 50.20+0.02ab 3.73+0.30bcde
T N P,K, 49.84+0.02ab 3.91+0.12bcd
T, N,PK, 49.88+0.04ab 4.13+0.15¢f
Ty N,P K, 49.05+0.02ab 3.74+0.21bcde
Te N,P,K, 52.31+0.09abc 4.02+0.55bcd
T, N,P;K, 48.76+0.04abc 3.99+0.40bcd
Ty N,P,K, 50.39+0.02ab 3.64+0.19cdef
T N,P,K, 52.41+0.04a 4.27+0.09bc
Tio N,P,K; 46.07+0.02abc 3.060.14f
Ty N3P.K, 53.23+0.03a 3.43+0.25def
T, NP K, 43.74+0.01bc 4.81+0.36a
Tis N.P,K, 41.04+0.03¢ 4.30+0.12ab
T4 N,P K, 49.54+0.00ab 4.13+0.34bc
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PISE-YBARRR IR 2B (G) LA 10 SR A H R X8R
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log,,G =0.15+0.42N +0.373K +0.157 P+

0.371N x K —0.943K> - 0.29N> — 0.269 5P

(R=0.618, F=7.596, .3 /K p=0.009, |
AR E 22 $=0.040 7, WS A OC R EL Ra=
0.124)

WAL TR DL RRZ AT 2 bk
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SHAETE 0 AR X R . 1538 . )
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Effects of Different N P K Fertilizer Application Rates on
Photosynthetic Characteristics, Yield and Quality of
Corylus heterophylla x C. avellana

WANG Ling-zhe'?, SONG Feng-hui*, SHI Yan-jiang'?, LUO Da?*, LING Jin-xia'?, ZUO Chen'?

(1. College of Forestry and horticulture, Xinjiang Agricultural University, Urumqi 830052, Xinjiang, China; 2. Research Institute of
Economic Forestry, Xinjiang Academy of Forestry Sciences, Urumqi 830063, Xinjiang, China)

Abstract: [Objective] To discuss the effects of fertilizing amount of N, P and K on photosynthetic characteristics,
yield and quality of Corylus heterophylla x C. avellana, thus providing rational fertilization basis for the develop-
ment of hazelnut industry in Xinjiang. [Method] "3414" field fertilizer effect test was used to determine the re-
sponse of diurnal variation of chlorophyll content and chlorophyll maximum light energy conversion efficiency, the
yield and quality of hazelnut leaves to different fertilization proportions of N, P and K during nut swelling period.
[Result] It showed that the chlorophyll relative content (SPAD) of C. heterophylla x C. avellana increased with the
increase of N fertilizer and decreased with the increase of P fertilizer; T5 (N,P,K,) had a significantly regulating ef-
fect on the values of Fo and Fm, Tg (N,P,K,) significantly affected the value of Fv; the vertical diameter, transverse
diameter, lateral diameter, single fruit quality, nut quality and nut yield of Ty increased by 9.96%, 9.77%, 11.99%,
31.94%, 10.13% and 8.30% respectively; the crude fat and crude protein increased by an average of 11.56% and
16.67%. [Conclusion] Under the soil condition of middle level in Xinjiang, when the scalar fertilizing amounts of N,
P,0;5 and K,O are 1 205.6 kg-hm™>, 485.00 kg-hm™ and 329.3 kg-hm™, respectively, high quality and high yield of
hazelnut can be achieved, which is conductive to improving the economic benefit of C. heterophylla x C. avellana.

Keywords: orylus heterophylla x Corylus avellana; chlorophyll content; chlorophyll fluorescence; yield; quality
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