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Effects of chlorine-containing fertilizer dosage on yield,
quality of apple and Cl  distribution in Loess Area

WANG Xingmei, YANG Lili,GAO Yimin, TONG Yan’an

( College of Natural Resources and Environment s Northwest A& F University ,Yangling s Shaanzi 712100, China)

Abstract:[Objective] The objective of this study was to investigate the effects of chlorine-containing
fertilizers on yield and quality of apple and Cl™ distribution in soil and tree,so as to provide basis for proper
utilization of chlorine-containing fertilizers in apple orchards. [Method) Two 8-year-old Red Fuji apple or-
chards with different moisture conditions in arid and irrigated areas of the Loess Plateau were selected and
five treatments with different chloride amounts including CK (0 kg/hm* Cl~),T1 (113 kg/hm* Cl™ ), T2
(226 kg/hm* Cl7 ), T3 (763 kg/hm® Cl” ) and T4 (1 300 kg/hm* Cl" ) were designed. Each treatment had
three replicates and all treatments were arranged randomly with same N, P and K inputs. The yield and

quality of apple and Cl™ content in leaves and fruits were measured at maturity stage,and contents of Cl™ in
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the soil depth of 0—200 cm were determined. [Result] There were no significant differences in apple yield,
soluble solids, titratable acidity,soluble sugar,and vitamin C between different treatments in irrigated or-
chards and dry orchards. With the increase of Cl™ input in fertilizers,the Cl™ contents in fruits and leaves of
apple tree increased in dry and irrigated fields,and Cl™ contents of T4 treatment were significantly higher
than CK(P <C0. 05). CI” contents of T4 in fruits and leaves of dry orchards increased significantly by
62.16% and 311.02% compared to CK,and those in irrigated land significantly increased by 20.11% and
46.55% ,respectively. CI accumulation in different orchard soils was increased with the increasing applica-
tion of chlorine-containing fertilizers.,while the vertical distribution of Cl1™ in soil was significantly different
in dry land and irrigated fields. The concentration of Cl™ in the dry orchard soil was mainly distributed in
the layer of 0—100 c¢cm,while the Cl™ concentration in the irrigated orchard soil was mainly distributed in
the layer of 100—200 cm. [Conclusion) The Cl ™ content in apple leaves,fruits and soil improved with the
increase of Cl™ input in both dry land and irrigated land in the Loess Plateau. Short-term application did not
adversely affect the yield and quality of apple. Therefore, low cost chlorine-containing fertilizers such as

ammonium chloride and potassium chloride could be applied with moderate dose in apple orchards for

short-term,and irrigated orchards performed better than dry land.

Key words: apple;chlorine-containing fertilizer;Cl™ distribution;Loess Area
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Table 1

Basic properties of the two tested soils(0—40 cm)

AR/ (mg « kg™ 1)

AHHLE/ (g« kg™ D)

ST TP ckg ) g% kg : _ :
. ﬁtg’lim. SR/ (mg « ke D) ng'lﬁ,/(mg kg ) Available Soil organic pH
Test location NO; -N Available potassium
phosphorus matter content
E 4 Dry land 16.22 215. 39 30. 67 15. 31 8.25
JK BEHh Trrigated area 9.83 203.16 23.53 18. 38 8.33
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W = AR, 4 90 8 N 480 kg/hm®, P,O; 300
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WEPR 8% (5 N 18%,P, 05 46 %) Jy e I, 43 B LA A
A (& K0 5100 st & 8 (% K,0 622, Cl
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Table 2 Effect of different ClI™ dosages on fruit weight and yield of Fuji apple

Jb 3 e/ (t e hm™2) Yield PR R /g Weight
Treatment £ Dry land JK BE b Irrigated land £ 4h Dry land JK BEHh Irrigated land
CK 47.38 a 32.78 a 235.33 a 244.79 a
T1 42.57 a 36.78 a 224.67 a 250. 06 a
T2 43.56 a 36.22 a 234.00 a 257.10 a
T3 43.58 a 34.85 a 238.00 a 254.25 a
T4 43.01 a 33.67 a 240.67 a 249.31 a

T 5 90 B0 O b () 7 B 27 b B i) 22 7 AN B 2 (P> 0. 05) » AN [a] 5 B 7% b Bt i) 22 S5 ik W 25 MK F (P<C0. 05) » T 3K [ .

Note:Same letters indicate insignificant difference between treatments (P>>0. 05), while different letters indicate significant difference

(P<C0.05). The same below.

2.2 RERMAENERZRNZMN A ERAEAE R C E it T CKL T 4k BRI E BR %

TSR AN [ b HE SRR B AT I E . 4 WAL T CKLT1 AL AR L B 2% & T T3. T4 b3
W 3. M 3 A bl A R EIE R ER S (P<T0.05) . Joifse 5 bk & K 6 2R b L AN [ Ak
Jo i A SR SR B b, CKOARFE R PR A A PR TR M D R ATV PR e R C
[T W) % & e, IR E TR B il CKLU T4 b PZEAE SRR FMEESR . XKV CU &RV 230
RXCEFREREm. KEHBRME. 5 CK M. TI.T2 R,
Ak PR [T R R B R A TR s T2
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Table 3 Effect of different CI™ dosages on fruit inner quality of Fuji apple

EEEIEY % A R/ % #E % C/(mge kg D AR % B2 1L
fb 3 Soluble solids Titratable acidity Ve Soluble sugar Sugar-acid ratio
~ 24 - 5 Hb . o - 7 - 24 .
Treatment T8 gy FRG 1 T e PR ) R )
DYV prigated land O™ Irrigated land P Irrigated land P Irrigated land 7 Trrigated land
land rrigated lan land rrigated lan land rrigated lan land rrigated lan land rrigated lan
CK 13.83 a 13.81 a 0.28 a 0.25 a 5.80 a 4.67 a 10.27 a 11.75a 37.21 a 46. 78 ab
T1 13.54 a 14. 39 a 0.30 a 0.23 a 4.42 a 4.38 a 9.82 a 13.28 a 32.82 a 57.47 a
T2 12.97 a 14.14 a 0.28 a 0.28 a 3.37 a 5.01 a 10.05 a 13.40 a 36.97 a 47.61 ab
T3 12.87 a 13.48 a 0.30 a 0.28 a 4.44 a 3.08 a 11.58 a 11.92 a 39.33 a 42.22'b
T4 13.76 a 13.76 a 0.30 a 0.27 a 5.79 a 3.47 a 11.08 a 11.76 a 37.63 a 44,24 b
2.3 SERHMAENRIMMHAEHRCl @EWE  FUKEHRRE CL HES5H AR CL &5
1] FFALPEA DGR AR REY IR 3 B % s B %

TR SR AR SR AR S E I CU 5 K. IXERBIREE LR CL & A 3% i 52 3 A
B W R R CKUTLL T2, T3 T4 AL FaF - KSR M R FR S rp CU & g LR 3.

AR CU Sy & 439 4 10. 65,16, 79,13, 93, B 1A BN . 7E 5 bR K 58 S R L, CLU 7
36. 83, 43. 77 mg/kg Ml 60. 87, 53. 67, 75. 16, R I G RAN b5 K= N I B -8 T Yo I
74.69,98. 71 mg/kg; KPS R [E CK,T1, T2, Se CU Fram &M B i 2~5 f%, /K 5 ok o

T3.T4 b P f 7 FAR SE CU SF 3 & & 7 5l 8 Clr #ERERRILN2/HE£.
151.02,153.50,154. 36,154. 16,181. 40 mg/kg 2.4 EEERBEEMITEDR CI EELHHEM

61.06,66.53,67.20,65.99,89. 48 mg/kg, H i H B 2 Bon. FE 5 p ., 0~200 em )2 CL &
i T4 kb3 Ff S CL P SRR Es THSA  #36.11~185.78 mg/kg. Hir, CK &b # 1 4 Cl
AR (P <<0.05), % CK 4r 942 & 62. 16% Ff1 & & J 36. 11 ~ 74. 96 mg/kg, ¥ ¥ K 53. 36

311.02% s 7k Bshh T4 b ¥R F FUER Sz i) CL & mg/kg:; T1 £ ¥ 438 CI & & 7E 39. 28 ~ 100. 29
Bl CK g 2 8 hn 20, 11% M1 46, 55% (P<<  mg/kg,F¥ K 73. 85 mg/kg; T2 4b B+ Cl & &
0.05) , HeAx b FRE - F- AR sz vp CU S £ S YA 46.85~113. 40 mg/kg, ¥k 72. 86 mg/kg; T3
W, Kb 4338 CL &4 107. 97~180. 67 mg/kg, F 4R

Xpot AR seh CU & S0k CUJHER 99,26 mg/kg; T4 43 4 CI & 5 W) 97, 47 ~
AT A AR 1. B 1 R, B 185.78 me/ke, 4 113. 88 mg/kg. Al %0 T3,
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Fig. 1 Effect of chlorine-containing fertilizers on Cl~ contents in leaves and fruits of apples
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Fig. 2 Effects of chlorine-containing fertilizer on Cl~
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DA N 4e 4 4 i, CI & i 1 400 mg/kg A BN
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