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Abstract ;

In this study, field experiments were

7% B #A:2021-02-24
conducted with the nine-year-old Zhongli No. 1 as test

E£WH: FEE AR E (2018YFD0201400) 5 FLA R el # 8 e
LS 5 B0 G B AR TR 52 5 77 5 091 (2018CXGC0O208) 5 material. The conventional fertilization was used as control
YTIRE ES & R A ( BE2018389) 3 BLAL A& AL =l for two consecutive years. Three kinds of water soluble fer-
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tilizers ( 35-10-7, 17-17-16-TE and 18-9-24-TE) were
supplied by drip irrigation in the form of combination at
post-harvest, young fruit stage and expansion stage, re-
spectively. The effects of water soluble fertilizer on pear

growth, fruit yield and quality under drip irrigation of inte-
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grative water and fertilizer were investigated to provide scientific fertilization basis for reducing fertilization, improving qual-
ity and efficiency of pear tree. The results showed that the contents of large and medium elements in short-shoot leaves dur-
ing different growth stages were higher than those in long-shoot leaves under two fertilization methods, and there was no sig-
nificant difference between treatments. The contents of Fe, Cu and B were higher under drip irrigation. The contents of N,
P, K, Fe, Mn, B and Zn in fruits showed a consistent trend, which were higher in the early and middle stages of fruit de-
velopment. The contents of N, K and Ca in fruits under drip irrigation were significantly higher than those under the control
from secondary expansion stage to maturity stage. Compared with the control, drip irrigation treatment could significantly
improve the yield. The yield per plant in 2018 and 2019 under drip irrigation treatment was 15.5% and 52.9% higher than
that under the control, respectively. However, there were no significant differences in fruit transverse diameter, vertical di-
ameter and shape index. The soluble solid content showed no significant difference in 2018, but it was lower than that in
control in 2019, which was related to excessive load. In summary, the combination of water-soluble fertilizers under drip ir-
rigation can significantly increase the yield of pear tree, especially the yield of commodity fruit, and has little effect on the

weight, size and shape index of the fruit. In production, it should be noted that the load should be coordinated with the a-

mount of fertilizer.
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Table 1 Basic physical and chemical properties of soil in experimental field

" B AR A R A AR
P (g/ksg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
7.7+0.1 12.9+1.2 38+0.9 11+£0.6 13.9+0.1 412.1+£70 3 798.3+49.1




1528 e

2021 4E & 37 % e M

1.2 RIEigit

IR 2 AL, (1) XFIR(T1) , b 23 KL
S GEAL , AL 2 R0 FH oA > b SR A PR AL A A A
AN P,0; K,0 &S558 486 kg/hm® 243 kg/hm’
1534 kg/hm®  4351F 4 A 28 H(ZhEM) 5 HA29 H
CHAEIER 1) 6 A 24 H CGRIEKIA) kAt AL AR
T AEL 3 B3 ARt FE e A ] 5 (2 ) 78 i et S Ak
BE(T2) ARIER A [R]A= B X5 5253 10 7 SR A AE, LA
3 FhK % AE 35-10-7,17-17-16-TE il 18-9-24-TE 4} %]
R G BRI K I &« 28 B, 4
A NP,05 K, 0 5454 132.75 kg/hm’
73. 50 kg/hm® [137. 25 kg/hm® , Jiti At J7 28 A %4 /K AR
— R RGAL , 3 AR AR R, B4Rk
Z5 2 AN HAE R A HLAELS 000 kg/hm® , HoAt 5 HR
FR AT A R AR,

1.3 HmXRE

BB 25 B AL A 7 RE SR AR R4 1
2017 4E 10 A 26 H (ZM) 2017 412 7 5 H (7
1) 2018 £ 4 J§ 6 H (4£#) 2018 - 4 J] 28 H
(4R) 2018 4E 6 H 11 H ( kg K) 2018
47 H 25 HO8) .

TEHITE R AR PR KBS — B AR, T AR
YAt 4 A T5 RER AL G ER 53 B b BT 6 AR
B2 BRI —AEE A EES~ 10 MM,

R P K IR — B R, TR T
At 4 AT5 7 53 0 R AR BB B A BB AN SR A
R AR 6 B, B 2 BRSO —ANE R A E
8~10 MEEM

SR 2018 AR AL FRBEHLLE L 6 BRBF
PR PR SN ZR P R b 4 A7 7 BEDLIREL 8 4~k
AINARARLTCAT LA 475 R T s R ) SRS, 2 AR DK
&Iz 1] 55 50 % AT AR A AL B A3 BT, 2019 4R
JESRMS S R B sl S AU SRS 17 9 A
AEFRFEHLIEER 6 BB SRR T i H ik
ML BB I/ NHEAT 50 0, iR AL 1 Sl g
FEDE K AR R AE 250 g LA B9 SR S N T AR
fRT 250 g MRS AR R, TR BT KT
400 g F1250~400 g 2 PEGH A BEYLIEE 6 >R
PRt e HEA T T 43T
1.4 I5HRNZE
141 FEalE fERSLMAWINER 5, 2
AL B AR IR R SR S AR N, P AR RR BB

i
142 RE&FMNE  HBEFRFPRERILHAR
Faik . AR = RO 2R SR AR, RIB T8 80 =9\
/M . SR FT 327 BURE it (2 K BREUZZI
O3] ) W R SRR BE SR PAL-1 AL 47 64X
( HA ATAGO 23 w]) M AT PE BB & &
143 FhRfiasene BHEEESHLEET
KA, F 105 C AT 30 min, 70 °C FHEEEFiA
WHES S CE A R4S, S50+ B 15k, R
H,S0,-H,0, M5 H Auto Analyzer3 Uit 81153 H7
e 2R G &, SHEARLEE L KU
2« R =4 1 1 &5 ] 1ICP-OES ( HL B & %5
B TR R ST I oA e R
1.5 #iFESH

K HH SPSS 20 Ge it o Bt 4 % B s AT 4
Origin8.5 Fl Microsoft Excel 2016 #17 & F& il fE

2 GRS

21 AEEELEXEMIET RFESSEEMN
1 s AR BR T A BR B 3 BT RSN, AN

FREAL =0 F ot R S e EER, SXIEMH

L, AL R A5 Bk BT R Y i R BE

14. 4% 33. 7% 41. 2%,

22 AREEEALEMNEMMHERFTRESISEN

A
221 SR . PEAELSETNHE W KO TA

(1AL I R K v i 0 3R A o L A ) B A2
P FARRBOER > KA (K 2) , BEAT
WAl AR AR BN 0 B0 R B AR Y AT 40
d ZE ] 5 G IO A T R AR {EL, 90 4E 300 it A
Ja JEAEI S A B R, T AR SRR
LUNE IR 1 S A N T S VAL WA N CIP O
BROCER & B AR R AR 3O S 3 R
it A A b T AR YT IA B e R AE AN (R Ak
B A A Ca Mg JUER & 4R A 1 8 AL 35—
B, 2017 4F % 0 ET 40 d BV A A B L
Th EREAE ) 5 i B A, Bl Rr 2 BT, T
BB AR, ZRAEN Ca Mg TR T RELS N
F AR E S — B, O B RE )R T, B e A ] i
F e/ MA AR E, Ca TR EBEH N LN Z
Jr B LI R EROR(E, T Mg LR & # 0 BT E
UM R 2 ) A



PR - TR A i I o RS (A % 0 B 2R Sy ik i AR S ) 1529

45r
40+
35F
30
25-
20

a
a
15- 2.2
o aaT%ab a a
0 Z) % Z
N P K Ca Mg

VIRt ER

it (g/kg)

700
600
500F
400

a
1 300 b a @
€T 200
100[ a a a a
0 izl
Fe Mn Cu Zn B
W BUCR

®

(mg/kg)

C AR AL 77 35 THHEREAL )72
MR BULRAR/NG FREFR TR S AR MEAL I 2R #9122 5735 0.05 KF23%

B1 FAREEEAXPHRI SEMET RTRSE

Fig.1 The contents of mineral elements in flowers of Zhongli No.1 pear under different fertilization treatments
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Fig.2 Effects of different fertilization treatments on the contents of major elements in leaves of Zhongli No.1 pear at different growth stages
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Fig.3 Effects of different fertilization treatments on the contents of microelements in leaves of Zhongli No.1 at different growth stages
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Fig.4 Effects of different fertilization treatments on the contents of major elements in fruits of Zhongli No.1 pear
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Fig.5 Effects of different fertilization treatments on the contents of microelements in fruits of Zhongli No.1 pear
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Table 2 Correlation between large and medium elements contents in leaves of pear at different fruit development stages

KA R oo R

R RO PG R

g
N p K Ca Mg N P K Ca Mg

YR N 1.000 1.000

P 0.643 1.000 0.689 1.000

K  -0.046 0.178 1.000 -0.466  -0.897"  1.000

Ca 0.155 0.534 0.574 1.000 0.766*  0.820* -0.739**  1.000

Mg  0.03 0.187 0.396 0.730*  1.000 0.782*  0.883* -0.769**  0.843*  1.000
ZRIg RN N 1.000 1.000

P -0.061 1.000 -0.283 1.000

K -0.142 0.360 1.000 0.033 0.017 1.000

Ca 0.192  -0.285 0.324 1.000 0.193 0.087  -0.633*  1.000

Mg 0.629* -0.303  -0.463*  0.253 1.000 0.136 0.007  -0.745*  0.822*  1.000
e8] N 1.000 1.000

P 0.027 1.000 -0.098 1.000

K 0.311 0.201 1.000 0.488™  0.540™  1.000

Ca 0.684* -0.233 0.047 1.000 0.482" -0.388* -0.055 1.000

Mg 0.718* -0.016 0.133 0.727*  1.000 0.815™ -0.333 0.186 0.539*  1.000

*RIRAE 0.01 K (XU ) AN, * FRIRTE 0.05 KF (XU ) LA,

2.5 AEMEELESTHE 1 SENFEHE N

2 ARG A R (3R 3) R, e AR AE (%t AR
1% Vit AT AL B 2018 AR B 77 a4 ) R 45.38 ~
52. 84 kg F143.53 ~75. 33 kg, 2019 4F Bk 77 & 43 5

}918.9~33. 45 kg F145.0~57. 65 kg, 2 4F i i
JIE &b B8 7 L X R 430l 15 15. 5% (2018) Fi152. 9%
(2019) , 2018 4FH1 2019 4F P F it A 7 =X ~F- 2
PR PR TO N E 25 5 . 2019 AF 38 if X AR R
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Table 3 Fruit yield of Zhongli No.1 pear under different fertilization treatments

e Bk (kg) SRR (g) 2019 4= T R TR IR (g)
2018 4F 2019 4F 2018 4F 2019 4F BIBR(%)  AERTHER(%) (8) >400 g 250~400 g
WHUEIE  48.63:3.12b  23.54+6.74b  408.54+46.43a 300.70+72.86a 61.39 38.61 15.39£9.6b  402.43+40.29a 274.28+41.51a
TEREMEAR  57.56+3.53a  49.97+4.92a 381.86x64.64a 323.09+64.06a 63.24 36.76 32.02+11.91a 431.37+57.03a 294.28+30.36a

R Z B 5 S [l Bk R A BRI 22 57 3% 0.05 57K,

2.6 7[E)HEBE Ab FE X HLAR B ST G SR A0 2 M

2 ARG AE I (R 4 K 5) R AP 2R
TEAGEAE AL PRI T I8 3 25 5 0 N [R) AR A [i) SR S0
TEAEZESE 2019 4F 2 /il AP A 21 A S5 SR 3 0 I o8y
T 2018 45 ; AS[a] Zb FHIA] 2018 45 HHE 7 A Ak 2 5 52
B 5 SP- { v T0 IR, 2019 4E N I i 2% 5 2018

F4 2018 EREMERAEHDER 1 SEHMRIRR

AR 2 AN Kb B SR A DR Y R 2 R
2019 45 Jii it A &b FE B &R B, LG BEBEAR T
6. 7% , AT & LBEAIR 5 KT 400 g S5 1 ] %5 1 [
& BN O, XA Re 5 KRR S gk i A oC
(%£5),

Table 4 Fruit quality of Zhongli No.1 pear under different fertilization treatments in 2018

fh g Btz Wiz ESIZ 14 fifi iz AR & R
: (mm) (mm) (%) (1b) (%)
WAL 91.9+4.18a 78.29+6.43a 0.850.09a 5.32£0.65b 11.29+0.97a
T T A 90.0+4.44a 78.81+7.34a 0.88+0.07a 5.94£0.55a 11.5+£0.99a
[ S B S5 AN ) B R R AR B R) 22 573K 0.05 1 3 7KF-
£5 2019 EAREHERAE PR 1 SR RERRIER
Table 5 Fruit quality of Zhongli No.1 pear under different fertilization treatments in 2019
e Mefz YAz ISR il i (1b) Tk ﬁ\i( %)
(mm) (mm) (%) A 5400 g 250~400 ¢ ARt 5400 g 250~400 g
HWHUBAL  87.71+6.91a 73.85+6.6a  0.84+0.07a  6.62+0.79a  6.34+0.57a  6.9+0.87a  12.55+1.23a 12.76+1.12a 12.35+1.32a
THRERAT  90.53+7.97a  75.62+7.54a 0.84x0.06a 6.34+0.66a 6.24+0.72a  6.46+0.57a 11.71+0.92b 11.38+1.01b  12.00+0.72a
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