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Effects of planting pattern change on apparent nutrient balance and soil chemical properties in Chaohu Lake
basin

ZHOU Nannan', WANG Jingjing', WANG Jiajia’, SONG Zhaohui', YANG Wenbin', ZUO Shuangbao®!, WANG Ying'**

(1.Center of Cooperative Innovation for Recovery and Reconstruction of Degraded Ecosystem in Wanjiang City Belt, School of Ecology and
Environment, Anhui Normal University, Wuhu 241003, China; 2. Anhui Provincial Key Laboratory of Nutrient Recycling, Resources and
Environment, Soil and Fertilizer Research Institute, Anhui Academy of Agricultural Sciences, Hefei 230001, China; 3. Anhui Laboratory of
Molecule—Based Materials, School of Chemistry and Materials Science, Anhui Normal University, Wuhu 241003, China; 4. Jushi Institute
of Composite Materials, Jushi Group Co. Ltd., Tongxiang 314500, China)

Abstract: As one of the five largest freshwater lakes in China, Chaohu Lake is facing the serious problem of eutrophication. The nutrient

YRR :2022-07-26  FAHEH2022-11-16

VeI ARG (1985—) , 2, LROHERE A 1L R0, AR SRR IR K IREEHONA5E . E-mail : nannanzh@ahnu.edu.cn

HEMEVEE : T E-mail: gleaner@foxmail.com

BEEWE R0 A AR 2AEE2 01 H (1708085Q0D88, 2008085QD162) 5 R A% bl [F] 1B 51 H (GXXT-2020-075) 3 73 F I b L4 s T A S =
TFHCHE A UH (£219012) 5 38 538 FF -5 ¢ U PR 4G 22 B0 0 A7 55 30 5 TP KR 2001 5 22 B0 K2 15 32 91 F (2018XJ55, 2018XJJ56,
2018XJI81, 2018X]JJ94) ; LAl B~ A b1 R I H

Project supported : The Natural Science Foundation of Anhui Province (1708085QD88, 2008085QD162) ; The University Synergy Innovation Program of
Anhui Province (GXXT-2020-075) ; The Foundation of Anhui Laboratory of Molecule — Based Materials (fzj19012) ; The Foundation of Anhui
Provincial Key Laboratory of Nutrient Recycling; The Foundation of Anhui Normal University (2018X]J55,2018XJJ56,2018XJJ81,2018X]JJ94) ;

The Anhui Provincial Foundation for Overseas Students

http://'www.aed.org.cn



JEVARI , 55 « S5 0 U AR AR U X 3R 20 U7 B b Al A 1 ) s 202347 1

balance of farmland in the Chaohu Lake basin is not clear, which restricts the formulation of non—point source pollution prevention and

control measures. To determine the nutrient surplus or loss status under the different planting patterns and analyze the influence of planting
pattern changes on soil chemical properties, two planting patterns in the Chaohu Lake basin were applied and compared: the traditional
fallow-rice planting pattern (n=26), which was used as a reference, and the typical greenhouse tomato-rice rotation pattern (n=26) . The

1

results showed that, under the fallow—rice planting pattern, the nitrogen (N) surplus was 34.02 kg+hm™+a™" , and the surplus rate was

16.7%. Phosphorus (P) and potassium (K) decreased by 2.96 kg+hm™-a™ and 13.71 kg-hm™-a™", respectively, and the loss rates were
9.1% and 19.7%, respectively. Under the greenhouse tomato—rice rotation pattern, the N, P, and K surpluses were 589.27, 194.93 kg-hm™-a™",
and 144.22 kg - hm™ - a™', respectively, and the surplus rates were 61.5%, 66.4%, and 26.9%, respectively. After long—term excessive
fertilization, the nitrate N, ammonium N, available P, and available K contents in the soil under the greenhouse tomato-rice rotation pattern
were 50.05, 7.05, 1.95, and 1.72 times higher than those under the fallow-rice pattern, respectively. Compared with the fallow-rice pattern,
the excessive application of N fertilizer under the greenhouse tomato—rice rotation pattern resulted in the soil pH decreasing by an average

decrease of 0.83 units and an average electroconductivily increase of 0.73 mS - em™, showing an obvious trend of acidification and
g y g

salinization. The results indicates that the nutrient budgets under the current greenhouse tomato—rice rotation pattern are in surplus, and

the soils have accumulated a large amount of available nutrients, which have a certain risk of nutrient loss.

Keywords : Chaohu Lake; facility cultivation; nutrient balance; soil acidification; secondary salinization
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Figure 1 The location of the study area and distribution of sampling points
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Table 1 Cropping status under greenhouse tomato-rice pattern

s [ X . . Jiti IE £ Applying amount
s e BB Ferlier b o Mean/ (kg b ) S REL OV
JKFei Rice 6 H A g2H0 225.4 23
6 A JR% 119.6 1.7
8 A PRE 119.6 1.7
a0 225.0 23
KN ili Greenhouse tomato 12 A4 ZENE 666.7 14.1
AP 17 708.3 10.9
3A kA JR%E 250.8 17.8
g2a 128.8 17.5
4 k4] a0 128.8 17.5
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Table 2 Soil nutrient contents under the two cropping patterns

: A A 5w 5
= £ ==L il AL m = = A ﬁf&@é 1_?&@#
Tl AR . Total . . Nitrate Ammonium Available Available
. Total nitrogen/ Total potassium/ Organic matter/ . . .
Cropping pattern (a-ke) phosphorus/ (oke™) (oeke™) nitrogen/ nitrogen/ phosphorus/ potassium/
i (g-kg™) s e (mg-kg™) (mg-kg™) (mg-kg™") (mg-kg™)
- 7K A Fallow-rice 1.35£0.10a  0.67+0.06b  19.30+1.28a  25.49+2.37h  2.70+1.32b 0.44+0.19b 51.67+7.04b  120.69+29.89h
KM Al A 1.42+0.16a  0.73+0.09a 21.95+3.06a  28.81+2.96a 135.14+£79.91a 3.10£2.92a  100.73+21.86a 207.50+82.11a

Greenhouse tomato—rice

T8 R AP B N AR 22 (n=26) , [F]— 7 2048 bR B I (19 AN 8] 7B 28 R AR A ) 22 5 2.5 (P<0.05) 0 T Tl

Note: Data in the table are Mean+SD (n=26). Different letters for the same nutrient index indicate significant differences between two cropping patterns

(P<0.05). The same below.
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Table 3 Soil pH and EC under the two cropping patterns

FHE A X Cropping pattern pH EC/(mS-cm™)
PRHF-7KF Fallow-rice 6.13£0.18a  0.20+0.07h
TN F A —7K F Greenhouse tomato-rice  5.30+0.53b 0.93+0.27a

AR & i — K RS Ve R IR L LR I B . RN
Ai—/KREFCAE 14 EC {2 2 = TIRBE /KRS 158 EC
YEREHN T 0.73 mS-em™ , KA FALI & .

2.2 HAFEER AT RN FE
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iy N 3 ) 7 S A9 92.6% .96.4% .85.9%,
HP AR A 34.02 kg-hm?-a™, B AR R K 16.7% , W
FBRZ> 97451 2.96 . 13.71 kg-hm2-a™", i 5 #1843
W 9.1%.19.7% (3 4) .

KT A - KA FE R, DI AE IR Ui AT
BB A R AR 54.5% .42.9% \44.5% , F
PUIE A2 4 AR AL B B 23] 7 B AR 1Y 43.9%
56.8% .53.8% , 3 WA HUAE A AR 3% A 3543
[ E ORI . FEAN T EAT HILAE F AR, SRR 43 i) 22
4% 168.52.28.58 kg - hm™ - a™', W 3 21 4 4> 5 Ky
31.4% F122.6% , MAE% JEAHULG , R R a0
38 2 589.27 ,194.93 kg - hm - a™, [v] sk %0 1B 22
ARTFEE 61.5% 1 66.4% ., 164 % EA WL A
B, 0 S B 0 5 BOIR A , 5 it R 144.06 kg - hm -
a  EZEAHUL)E , WA 144.22 kg-hm2-a™ (81 21
& HBARE N 26.9% , F Wi X KM F i — KRG §6
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23 FHFEELERS Z ENEXN
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mg-kg ™) Z [\ (& 2b~[&] 2¢)

KA - KA LI SR S = 5 ECHE
T IEAHOC (B 3) , RIS AN R Z 5 L1
B B 2 — ESE AR TR
I B A S AL 5 5 pH A & 2 A0 AH OC (&
4) , Fe Bt A AU 5 g Ak E R v] R S 8 4
Al — AT LR . AN [ A FH rp i - 17 25
S O R A AS AU 30 3 R AR (18] 2a) |, R 4%
A HH 6 5t 10 FH R Ak 9 R BE R TR, EC V5 [ 0.45~
1.56 mS-cm™, pH L Fil 2l 4.47~6.21,

3 iFig

3.1 AMMERX KBRS FERINRI

DR 3 7ot — 7K A A 2 P L i i A 5 20 i
AR TP —/K A L WK iR A2 77 20 A s TR
Bh— K8 (32 4) , X2 Hy T BT 2 BR AR AR [ 52 I 1) A 2
B, BR7 AR SRR TR R AR, HZ H—
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Table 4 Annual nutrient balance under the two cropping patterns (kg-hm?-a™)

HiH K#F—7K R Fallow—-rice (n=26) KN i~/ KRG 5 A Greenhouse tomato-rice (n=26)
Project AN P A K AN P K
ABIE Chemical fertilizer 189.18+7.36b  31.44+5.13b 59.84+4.95h 522.37+16.50a 125.75+14.63a 238.95+13.97a
A HLIE Organic fertilizer 0 0 0 420.95+13.07 166.78+12.52 288.93+12.37
JEUTF% Wet deposition 10.9 0.7 45 8.1 0.6 3.5
TEE K Irrigation water 4.3 0.5 5.3 6.8 0.6 6.3
F%43 1A Nutrient input 204.38+7.36h  32.61+5.13b 69.64+4.95h 958.25+21.05a 293.45+19.26a 537.16+18.66a
F#43 32 i Nutrient output 170.30+4.72b  49.58+2.12h 83.38+7.54b 368.98+15.95a 98.40+9.70a 392.89+24.14a
TG (U FEA P ) Nutrient  34.0246.32b  -2.96x4.91b  -13.71%6.81a 168.52+16.35a 28.58+11.83a ~144.06+22.31b
balance (excluding organic fertilizer)
0 V5 (354 HLIE ) Nutrient 34.0246.32b  —2.96+4.91b  -13.71+6.81b 589.27+19.82a 194.93+14.71a 144.22+20.58a

balance (including organic fertilizer)
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and soil available K under greenhouse

tomato—rice rotation pattern
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Figure 3 Relationship between soil nitrate N and EC under

greenhouse tomato—rice rotation pattern
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greenhouse tomato—rice rotation pattern
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