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Meta analysis and fertilization recommendations of nutrient inputs
and pear yield and quality under optimal fertilization

XU Hao, WANG Chaoyang, XU Yangchun, DONG Caixia "

(College of Resources and Environmental Sciences/Jiangsu Key Laboratory of Solid Organic Waste Recycling Research/
Jiangsu Collaborative Innovation Center of Organic Solid Waste/Engineering and Technology Research Center of

Resource-Saving Fertilizer, Ministry of Education, Nanjing Agricultural University ,Nanjing 210095, China)

Abstract ; [ Objectives ] In order to provide a scientific basis for improving yield and quality of pear through nutrient optimization
management in China,the current situation of farmers’ conventional fertilization management and yield in pear producing area was
clarified,and the effects of different nitrogen ( N') , phosphorus (P,05 ) and potassium ( K,O) fertilization measures on the yield and
quality were studied. [ Methods] The data of 112 journal articles published from 1992 to 2022 on the effect of optimal fertilization on
pear yield and quality were integrated and analyzed to study the relationship between pear yield and N,P,0 and K,O application
rates under conventional and optimal fertilization,and targeted fertilization suggestions were put forward for the main pear producing

areas based on the yield effects. [ Results] From a national perspective, the average yield of pear was 31 t+hm™

and the average
amounts of N,P,0, and K,O application rates were 453,235 and 320 kg-hm™ under conventional fertilization, while the nutrient
inputs were relatively high and there were large differences between the main production areas. Compared with conventional
fertilization , optimizing N, P, 0, and K, O fertilization increased fruit soluble sugar content by 5.5%~7.3% ,fruit shape index by 1.5%—
1.6% ,and vitamin C content by 3.0% —3.4% , and decreased total acid by 3.6% —7.3% and peel firmness by 1.4% -2.2%.
Meanwhile,reducing N,P,0; and K,O to a certain extent was helpful to increase the yield and quality of pears. Based on this,

the appropriate application intervals of N,P,05 and K,O could be proposed for each main production area:the optimal input in the
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western producing area were 292.9-390.5 kg-hm™,113.1-169.6 kg-hm™> and 71.0-106.4 kg-hm ™, respectively ; the optimal inputs
in the Yangtze River Basin producing area were 289.0-385.3 kg+hm™,221.7-277.1 kg+hm™ and 158.7-238.0 kg+hm™,

respectively ; the best inputs in the Circum-Bohai Sea producing area were 228.1-342.2 kg-hm™,113.9-170.8 kg+hm ™ and 261.6-
2

348.8 kg-hm™ , respectively; the best inputs of the old Yellow River producing area were 258.7-388.1 kg-hm™, 164.1-218.8
kg-hm™ and 330.1-440.1 kg-hm™ ,respectively. [ Conclusions] Optimized fertilization could synergistically improve the yield and
fruit quality of pear, and the targeted fertilization recommendations based on this will also help to achieve efficient, green and
sustainable development of the main pear producing areas in China.

Keywords : pear ; optimizing fertilization ; yield ; quality ; meta analysis
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Fig. 6 Effects of optimal fertilization on vitamin C and fruit shape index in pears
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Fig. 7 Effect of optimal fertilization on pear yield in different producing areas
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a,e and i represent the effects of optimized N,P, 05 and K, O fertilizers in the western production area. b,f,j represent the effects of optimizing N,
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P,05 and K, O fertilizers in the Yangtze River Basin;c,g,k represent the effects of optimizing N,P,05 and K,O fertilizers in the Circum-Bohai Sea

production area;d,h,l represent the effects of optimized N,P,05,and K,O fertilizers in the old Yellow River.
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24 ETEHMAMIERTAET4R Y AEERE

SET R Wl P IE R i B ™ da BB N 28 B 82 Al 2 BRI T G 1 S D], X 45 777 DX 48 1 it A 55 s L
FEEA SRR ZL R . AFR 1 AT PRI X A9 N P,0, AT K,0 Rt FH & 4371 A 292.9 ~390.5
kg-hm™ 113.1~169.6 kg-hm>H1 71.0~106.4 kg-hm ™ AE ; KVTHIE= X H) N P,0, F1 K,0 JERHEH 555
L4 289.0~385.3 kg-hm™ . 110.9~166.3 kg-hm >l 158.7 ~238.0 kg-hm > Jp{E ; g7~ X /) N, P,0, Al
K,O AERhiE 70 9 2L 228.1~342.2 kg-hm™ [ 113.9~170.8 kg-hm >l 261.6 ~ 348.8 kg-hm > Jy {3 ; B [k
= XA NP0, F K,0 BERHiE 70 5 L4 258.7~388.1 kg+-hm ™, 164.1~218.8 kg-hm > £l 330.1~440.1
kg-hm™ R,

®1 BEFFENYEEENIEER

Table 1 Recommended fertilization strategies based on yield and effect size

o WEE AL B TR, MRS A

, ’Z:'Z (1-hm2) kﬁﬁﬂ?*“’% (kg-hm™) 5 BT kg
roducing Conventional ertilization Recommended N,P, 0 Recommended N, P, 05
area . strategy L. -
yield and K, O application and K, O application
PG 2 X N J8Jifi <25% Reduced by <25% N:292.9~390.5 N:12.4~16.5
Western producing 23.7 P, 05 . iti>25% ~ 50% Reduced by >25%—-50% P,05:113.1~169.6 P,05:4.8~7.2
area KZO:Wﬁﬁ>25% ~50% Reduced by >25%-50% K,0:71.0~106.4 K,0:3.0~4.5
KA 4™ X N: i <25% Reduced by <25% N:289.0~385.3 N:10.6~14.2
Yangize River Basin 27.2 P, 05 : Iiiti>25% ~50% Increased by >25%—-50% P,05:110.9~166.3 P,05:4.1~6.1
producing area KZO;‘/@)}‘@ZS% ~50% Reduced by >25%-50% K,0:158.7~238.0 K,0:5.8~8.8
R = X N J8Jifi>25% ~ 50% Reduced by >25%-50% N.228.1~342.2 N:7.8~11.8
Circum-Bohai Sea 29.1 P, 05 . jiti>25% ~ 50% Reduced by >25%-50% P,05:113.9~170.8 P,05:3.9~5.9
producing area KZO;UEQﬁﬁ <25% Reduced by <25% K,0:261.6~348.8 K,0:9.0~12.0
HTHGE FE X N J8Jiti >25% ~ 50% Reduced by >25%-50% N.258.7~388.1 N.:6.5~9.7
0ld Yellow River 40.1 P, 05 . J8iifi <25% Reduced by <25% P,05:164.1~218.8 P,05:4.1~5.5
producing area Kzo;ﬁﬁﬁS25% Reduced by <25% K,0:330.1~440.1 K,0:8.2~11.0

3 g

AR Fi G AL AR R 18 AN BLLE A IR S 1 744 4> 1AL (R AR B o BT )5 K 30,
(R B4 el %) Ak AU it A7 7™ B A T i S R 22 56 it A B 5, O+ T R A 7= XA A A e A it P 9 o 1
KU AT N ERERER A N P05 A K,0 BS54 453 235 1320 kg-hm > LBl h
1:0.52:0.71) , 2 & T3k a7 5 F & 520 AR &R 4o v 8 Pk 35 B AL el #7519 S 24 & (293 151 #1270
kg-hm™) , Ui AFRERLA 88K 1 N P K F200il i 2R IR AR, Had i AU R G2 28 o 32 p DX 3
OMEEEE R 2 S R O SRBOE | T EE A  EAR AT o S LR A N R BT R e
W, AR AR AN TR] 7 DX kK S AL b ) A 7 PR AR T I (AR IR snte ) T S

AR SRR 7= RO B X BB 7 DX A L 0 P Ak 2 L B AE S . 7R T3 R 24 1o hm T
VOB DX (i) , #HE77 N . P,05 1 K,0 AEAY-F-25 F 535514 292.9~390.5 kg-hm™ [ 113.1~169.6 kg-hm™
F171.0~106.4 kg-hm™ BN FMUIRLH LA N P,O; Al K,0 JE5-518 12.4~16.5 kg 4.8~7.2 kg I
3.0~4.5 kg, SEMPFAEL SR E B SE E JR AR AL 20 t-hm 2R RO AIEAT B A IR 524 A NP, O,
FK,0 43514 15.0 kg 15.0~18.8 kg 1 3.4~3.8 kg, AXC N Fl K,0 JEHE#E R 5H—3%, 1M P,0, LA HER
SEFRAC, X AL A B B IR R A RISk S AR BRI X (A b T
ML TRNLAR) B 7250 29 t-hm ™ HEFE AR R SET 24 A N P,0, F1 K,0 AE4r 514 7.8 ~11.8 kg,
3.9~5.9 kg A1 9.0~12.0 kg, SRR PHE 2Tt 44 B4 32 7 X 43 i SR ST 48 A R0 i 44 (12.8.4.2,
7.0 kg) AT, BETTHGE 7 X CHR B0 LG TR R ROFIVL IR ) 1 7377 4k 40 t-hm ™ HEFR B i 5
FREEHA N P,0, FlK,0 43314 6.5~9.7 kg 4.1~5.5 kg Fl 8.2~11.0 kg, 5 5% 67 91 2520 x4 % 1L BR AL 114
WFSE A AR . BRI FE 37 1R 27 t-hm 2 BRI B0 X (R SN 9IRE Wk . i
T WOIT TT PG A1) | g s B A NP0, F K,0 BB 514 10.6~14.2 kg 4.1~6.1 kg Fll
5.8~8.8 kg, MEA B ST 24 t-hm =i 4 g 2 B4 e 1 B MR SEHERR A A NP, O, T K,0 54331 R
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11.3.5.6 F1 11.3 kg, H K, O #7555 o i J5 A AT -5 4 b X T AR A7 3 3 3 R A s B bk A VE A
K2 A A PEIR AT A AR 22 5, L PG XA At 7 X A HE#E NRE it FH s, i KL 0
JIES it P A I 33X AT RS2 Fhy T it I 2 A 4% 7 DX Bt A ) iy 5 7 AN (RS 2 Y
HAFA A7 KBRS B

Ak NP0, H1 K,O it A 2 G G 25 5t o T8 B A KO i B 7= a | H v P 7= X i i = DX R 2 i
G 7= X AR AR R 2> B34 77 9.5% 2.4% F1 8.8% , Heh 7= i s PR ] RE S ole 3% 1 = A IR % R 0 J2
IR AP T 3.4% 3.6%F1 3.2% , FEAR S R TR s X BT B T ASCRAL R A SO E R E N, B
i, Ak N PO, 1 K, O M B 48T TALR SRS i, Hodr  fifk N P,O5 A K, 0 NEARFRAL Y AT ¥
PEWE B i o3 B = T 7.3% 6.4% 1 5.5% , SR & it 3 IREAR T 3.6% .3.6% F1 7.3% , 4EE 2 C & it il 4
1 3.4% 3.5%H 3.0%, {EARE R, ARG R RAE— @R L0 N P,0; Fl K,0 XA &5t Al i 5
(A1 35 B T30 , B SRR 43 I DA AT B ph A O AU AR il SR TR AR Ak B 1 B sk 25 5 | 2 1, (HLFR
A7 AT A U S A B B At R o B DRt A ) T R s A R A

“USAL” B BE TR AL 7 X A AR it FE S S A A T, R PR IR R R T Rl R e &
JERIRE A KA 2 i o DEACHERE AN B 56 T RERF AUt , 38 10 5% 4 b - 9 S A4S 35 7=
FEAE RO AL G 150 A5 A5 S R AT, DR b B B ol e e 102
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