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Recommendation of fertilization for ‘Kuerlexiangli’ pear orchards

based on soil testing

DING Bangxin', LIU Xueyan', HE Xuefei', CHEN Bolang'?, CHAI Zhongping"**
('College of Pratacultural and Environmental Science, Xinjiang Agriculture University, Urumqi 830052, Xinjiang, China,’Xinjiang Key
Laboratory of Soil and Plant Ecological Process, Urumgqi 830052, Xinjiang, China)

Abstract: [Objective] ‘Kuerlexiangli’ pear is one of the most famous fruits in Xinjiang. Its peel is
very thin, and the flesh is very crisp and has high nutritional value. The planting area is mainly distribut-
ed in Babingoolam, Mongolia, Aksu and other places in southern Xinjiang. By 2016, the planting area
of ‘Kuerlexiangli’ has reached 51 810 hm’, which has become the main fruit crop locally. However,
there are still many places with unreasonable practices in the production of ‘Kuerlexiangli’. For exam-
ple, excessive fertilization causes soil compaction, decrease in soil permeability and nutrient imbalance
in the tree, and indirectly affects fruit quality. Too little fertilization results in poor nutrients in the tree,
leading to poor growth, uneven fruit coloration, low yield, etc. Study on ‘Kuerlexiangli’ of different ag-
es, a recommended fertilization scheme for different ages of ‘Kuerlexiangli’ orchard was developed.
On the basis of rational application of organic fertilizer, the application quantity and fertilization period
of nitrogen, phosphorus and potassium elements were proposed to improve the nutrient balance of
‘Kuerlexiangli” tree. The nutrients needed for the trees were reasonably supplemented and soil fertility

was maintained in the ‘Kuerlexiangli’ orchard, in order to provide sufficient nutrients for tree growth.
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We aimed to improve the efficient use of nutrient resources in ‘Kuerlexiangli’ orchard, to promote pro-
ductivity and sustainability of ‘Kuerlexiangli’, and to improve the economic returns while protecting
farmland ecological environment. [Methods] ‘Kuerlexiangli’ pear trees of different ages were used as
the test material. 100 ‘Kuerlexiangli’ orchards at approximately equal intervals in Korla municipality
were selected for sampling. The ages of the trees for the ‘Kuerlexiangli’ orchards were different. There
were 13 ‘Kuerlexiangli’ orchards with trees at the age of 8-10 years, 29 at the age of 12-15 years, 45 at
the age of 16-20 years, and 13 at the age of 22-25 years. GPS technology was used to conduct field inves-
tigation and sampling. Based on nutrient analysis, the soil nutrient distribution patterns in the orchards in
different tree age groups were analyzed. Based on the comprehensive soil nutrient test, nutrient balance
method and soil fertility subtraction method, fertilization schemes for ‘Kuerlexiangli’ orchards at differ-
ent ages were recommended. [Results]Soil available nutrients in ‘Kuerlexiangli’ orchards of different
ages were generally low. The minimum content of alkaline hydrolyzable N in the orchards with the tree
age of 8-10 years was 56.7 mg-kg'', and the nutrient grading was at level 5 (shortage). The highest alka-
line hydrolyzable N content was found in the orchards with the tree ages of 16-20 years, which was 75.5
mg - kg at level 4 (median). The content of soil alkaline hydrolyzable N in the orchards was generally
low, within shortage to median level. The soil available phosphorus in 8-10 and 22-25 years old ‘Kuer-
lexiangli’ orchards was 11.40 mg-kg"' at level 3 (median), higher than the other age groups. The content
of soil available phosphorus was generally low and fell in the median level. The minimum content of
available potassium in the orchards with the tree ages of 8-10 years was 148 mg - kg, and the nutrient
grading was at level 3. The highest available potassium content was 203 mg-kg"' in the ‘Kuerlexiangli’
orchards with the tree ages of 16-20 years, and the nutrient grading is at level 1 (abundant). The content
of soil available potassium was relatively high at median to abundant levels. [Conclusion]Organic fertil-
izer (sheep manure) was applied at 18 000 kg - hm™* in orchards with 8-10 year old and 12-15 year old
trees, and at 27 000 kg-hm™ in those with 16-20 year old and 22-25 year old trees. Fertilizers used includ-
ed urea (N 46% ), heavy superphosphate (P.Os 46%) and potassium sulfate (K,O 51%). 60% urea was
used as the base fertilizer before budbreak, and the remaining 40% in the early stage of fruit expansion.
Phosphate and potassium fertilizers were both used as the base fertilizers and applied before budbreak.
In the 8-10 year old ‘Kuerlexiangli’ orchards with average alkaline hydrolzable N of 57.72 mg - kg'',
available phosphorus of 11.4 mg kg™, and available potassium of 148 mg- kg in the soils, for a produc-
tivity of 17 936 kg - hm™®, the recommended nitrogen, phosphorus and potassium fertilizer application
rates are N 76 kg -hm™, P,O; 80 kg-hm™, K,O 20 kg -hm™, respectively. In 12-15 year old orchards with
average alkaline hydrolyzable N of 63.33 mg- kg, available phosphorus of 10.0 mg kg, and available
potassium of 150 mg - kg, for target productivity of 26 372 kg - hm™, the recommended nitrogen, phos-
phorus and potassium fertilizer application rates are N 158 kg-hm?, P,Os 258 kg-hm™, and K,O 30 kg-
hm?, respectively. In 16-20 year old orchards with alkaline hydrolyzable N of 75.50 mg - kg'', available
phosphorus of 10.2 mg - kg, and available potassium of 203 mg - kg™, for target productivity of 33 091
kg-hm?, the recommended nitrogen, phosphorus and potassium fertilizer application rates are N 232 kg -
hm?, P,Os 374 kg-hm?, and K,O 38 kg-hm?, respectively. In 22-25 year old orchards with alkaline hy-
drolyzable N of 71.78 mg - kg', available phosphorus of 11.4 mg kg, and available potassium of 158
mg - kg, for target productivity of 40 288 kg -hm™, the recommended nitrogen, phosphorus and potassi-
um fertilizer application rates are N 300 kg-hm?, P,O; 476 kg-hm?, and K,O 50 kg-hm?, respectively.

Key words: ‘Kuerlexiangli’ pear orchard; Soil nutrients; Soil testing formula; Recommended fertiliza-

tion
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Fig. 1 The sampling point distribution of ‘Kuerlexiangli’
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Table 1 The classification standards of soil nutrients

[11-12]

32k Classification standard

IR R

. = Abundant ¥ Average Hl Lack
Nutrients name
1 2 3 4 5 6
T i 2 Alkaline hydrolysis N/(mg-kg") >150 120~150 90~120 60~90 30~60 <30
H U Available phosphorus/(mg-kg™") >40 20~40 10~20 5~10 3~5 <3
JEAUE Available potassium/(mg-kg™) =200 150~200 100~150 50~100 30~50 <30
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Table 2 The soil available nutrient contents in ‘Kuerlexiangli’ pear orchards with different tree ages

W w( 35773 Soil nutrients/(mg-kg") i s

Tree age/a i fif % Alkaline hydrolyzable N £7 % Available phosphorus  3# %% 4% Available potassium Forecast production/(kg-hm™)
8~10 56.7+6.8 b 11.4+2.7 a 148+£21 b 14947+1 246 d

12~15 63.3+3.1b 10.0+£2.6 a 15012 b 21977+1 383 ¢

16~20 75.5£6.0 a 10.2+3.8 a 203+19 a 2 7576+1 895 b

22~25 71.8429 a 11.4+4.6 a 15816 b 33573t1405a

TE: [FFUAE /NG PR 5 R & A A 22 57 B3 (p < 0.05) « R

Note: Different small letters in the same column meant significant difference among treatments at p < 0.05 level. The same below.

P 8~1012~15 a 1777 AL el T 3B iR A & B AT AR 2
HEZER, SRS 22~25 a AL H IR A S B
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Fig.2 The linear relationship between yield and tree age

of ‘Kuerlexiangli’ pear
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Table 3 The fertilization volume for target productivity of ‘Kuerlexiangli’ pear orchards with different tree ages

P H bR i L& Fertilizer needed/(kg-hm™) Jiti L5 Fertilization/(kg - hm™)

Tree age/a Target yield/(kg-hm™) N P K N P K
8~10 17 936+1 495 d 109£9 d 29+2d 1741 d 76+24 ¢ 35422 ¢ 171 d

12~15 26 37241 660 ¢ 160£10 ¢ 4243 ¢ 26+2 ¢ 158+25 b 113+29 b 2642 ¢

16~20 33091+2274b 200+14 b 5344 b 3242 b 232+34 a 163+36 ab 3242 b

22~25 40 288+1 687 a 244+10 a 65+3 a 39+2a 300+40 a 207+50 a 39+2a

FA R M BARFAT T3 AR E B bR~ & T X%
2y K B 75 3K M 17~39 kg - hm??, Jifi K 36 B A1 75 K 3
TR¥r— 50, F BRI S HAh TR 4 7o FAH H A Al
S A B R, B IR R R R A R, BT DA 1
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R 2L
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kg -hm?, i jifi ¥ 30~120 kg - hm?. P,0, 1 K,0 #
Nt H , HE 35 70 [ 43 ) 9 80~476 kg - hm™ Al 20~
50 kg-hm?, PN 8~10 a.12~15 a.16~20 a fll 22~
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Table 4 The recommended fertilization volumes in ‘Kuerlexiangli’ pear orchards with different tree ages

WL Jiti It & Fertilization/(kg - hm™) HE 0t A 5 Basal fertilization/(kg - hm™) B HE N R

Tree ages/a N P,Ox K0 N P,O: KO Chasing fertilization of N/(kg-hm™)
8~10 76+24 ¢ 80+51 ¢ 20+£2d 46+14 ¢ 80+51 ¢ 20+£2d 30£10 ¢

12~15 158+25 b 258465 b 30+2 ¢ 95+15b 258465 b 30+2 ¢ 63£10 b

16~20 232434 a 374+83 ab 3843 b 140+20 a 374+83 ab 3843 b 92+14 a

22~25 300440 a 476+114 a 50+2 a 180+24 a 476+114 a 5042 a 120+16 a

176.446.644 .826 kg-hm,
3%
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A B R AR ¢ PR A AL B AR I BT
Po w0 - C 75 e AR, TT LA ok 2 W 2 R
HED = =7 K1, e (E A BT & B
72 (14 il A o) P B2 B R 2 A 4 A T i v it BER 1) )
PERS26 R Al W FC 5 e AR T A R ¢ PR R )
FAL [ OH AR BT N R 25 i IR & Y 76~300
kg -hm?, P,O, [ 4 7 Jiti I 2 4 80~476 kg - hm?, K,O
41 75 6 JIE B SH 20~50 kg -hm2. < PR B &AL H 5
FEEN BN IR B 5 W 0 i SR DU O H AR
{10 57 it L B AH A G 5 A Dl F il 20 & S 428 1 £E 300
kg -hm? AN . T RSP0 5L R W, 7E ¢ B R B A
AL B fR 2 it FH & 4 300 kg - hm2 i, N,O HEJ £ %
/e BT, o e D= BN B BR IS A& DL
R4 B AR, N I HEFE Tt A = #0023 Se4h P
SN T DA L7 8 RPN R T A R I8 iR
BRI 4 A2 32 C & &N 2E 7 H AR B P05 K, 0 I #E
Jiti FH 9 B 20 531 A 250~375 kg - hm2.50~75.0 kg - hm?.
AWEFLH R AR B bR & T PO, I HETE it
F ¥ 5 L4 7 PO I it FH 2 Y0 A 5 & X [A],
HF AR HJF 50 o 2 PO 1 1t FH & 5 1 42 & & r= | f
SR SE A 8t B A R TR R . T KGO (1 it P
B EHMEEEEAES S ARG R 4

FAEFE 11 N P,05 K, O il A & 14 3 B #8458 K, 3X
B PR DA DN T 7 7 it AL A A X A 4 8~25 a ¢
IRBNAT AL el , 117 5 AP ST A2 A X RS 20 a e A5
(¢ FE R BN AL B BEAT IR 7T AANE HUIE P R &
A NP K & Ic =40, & & A KE A w6
AEFIEHUR AR, o] DL A0 RE 51 2%, 32 s A0 BE R
R IR ) E R TRy AL, B
B AR AE SR FHEO . R EIEE 7 a A AR I, K
Wt P A HUIE ) - 3 1 B B AR . 4
fifr S S BALE ¢ PR R B A AL it G LR R 58 A 7
M, it A AR (2818 000 kg - hm? B 5o 44 % 8~
10 a A1 12~15 a ¢ P2 7R By 7 2 14 7= A0 5038 o Joid 1)
ROR . A HLIE(SE2£)27 000 kg - hm2 1, 5%
P S 16~20 a Fl122~25 a (1) ¢ 2 7R 8l 27 AL 36 7= F o
AT R RO A . DRI ¢ FE R DA AL IR A A 3
FIE A I FH 00— P 5 0 it AL P ity TiE 5 A LAE
7 B it

4 45w

AN TRI R e 1) ¢ P 7R B AL el 3 AR TR A el AR
i 3R A AL I L g A B BRI, O
BT K, B EREE . SRR R
A AL B bR &N HERE N BV [ D 46 ~180
kg - hm?, 3B Jifi §5 Fl A 30~120 kg - hm?. P,O, 1 K,0
1A = I e ), 4 35 90 Bl 43 0 09 80~476 kg - hm® Al
20~50 kg-hm?2,
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