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Effects of rainfall and fertilization on water quality of the Yujia River watershed in the northern Qinling
Mountains

GUO Ze-hui, LIU Yang, HUANG Yi-mei*, YAN Jiang-tao, TENG Fei, WANG Yong-bin

(Key Laboratory of Plant Nutrition and the Agri-environment in Northwest China, Ministry of Agriculture, College of Natural Resource and
Environment, Northwest A&F University, Yangling 712100, China)

Abstract: With the purpose of investigating the mechanisms of how rainfall and fertilization affected the quality of ground water, we selected
a typical Yujia River watershed in which eight water-sampling sections representing the watershed characteristics. Water quality (N, P and
CODy,) was monitored after various rainfall intensities on Kiwifruit plots ( main economical crop for the local ) with three key fertilization
time-points in early-spring, summer and late autumn. The results show that in Yujia River watershed the concentration of total N averages
6.51 mg-L* (range:4.53~11.45 mg-L™), the mean values for the concentrations of total P and COD,,, are 0.312 mg-L™ (range:0.004~
1.377 mg-L*)and 3.15 mg-L* (range:0.89~11.23 mg-L™*) respectively. As for the load of fertilization applications to water quality, the
mean load of total N during early-spring fertilization is 227.03 g-d, with an increase of 73.34% to the whole watershed, the average load of
total P during the summer fertilization is 11.36 g-d-, with an increase of 117.36%. With regard to rainfall, the loads of the total N, total P
and COD,,, during heavy rainfall period are 228.10 g-d, 9.94 g-d-* and 174.53 g-d, with an increase of 35.93%, 84.31% and 69.65%,
correspondingly. The concentration of total nitrogen and total phosphorus show a positive relationship with rainfall intensity. Therefore, as re—
vealed by our data, rainfall is a main meteorological parameter to cause nitrogen loss in this region. Fertilization during early-spring con -
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tributes substantially to the increased N concentration, and the risk of water P pollution becomes stronger especially in summer fertilization.

There is higher CODy, contamination after heavy rain in early-spring. The combined effect of the rainfall and fertilization is the main factor

causing the non-point pollution in Yujia River watershed. The main polluting area of the watershed was middle -part concentrated, which

was mainly caused by kiwifruit fertilization, additionally, pollution from local living-residents may also be a reason to the total pollution.

Keywords: rainfall; fertilization; nitrogen; phosphorus; organic matter; spatial distribution
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Figure 1 Sampling site and land use of watershed
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Table 1 Introduction of water samples and land use types in Yujia River
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Table 2 Time of water sample collection and corresponding rainfall indexes

KA H I Fég T ft/mm KRB PR RL/h FH i sR/mm-h GENELELN I
2015.01.25 0 (PN — — —
2015.03.17 0 (PN — — 16
2015.03.22 4.85 /NF 4.75 1.02 21
2015.04.01 492 K 10.13 4.86 10
2015.06.15 6.75 N 19 0.36 2
2015.06.23 48.1 K 20.88 2.10 8
2015.06.25 0 (PN — — 1
2015.10.11 0 W5 % — — 8
2015.10.24 36.4 K 22.25 1.63 21
2015.11.14 32 /N 5 0.64 7
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Figure 2 Rainfall characteristics and monthly mean flux
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Table 3 Statistics of fertilization in kiwifruit orchards of Yujia River watershed

PN ﬁ@ﬁﬁ%?ﬁ_[%]/ ﬂF—ﬁJﬁ/ %fﬁﬁ@/ JitiAL EE151/%
kg-hm™ kg-hm kg-hm T IS esi| fis h i
N 189~2541 1047 375~500 — 5 22.7 59.1
P,0s 0~2430 386 186~266 12.8 19.4 36.8 149




162

YRIEINIRsY F36EFE 1H

TR AT R B9 CODyy 175 5 USRS, T B 4
2.3 BIFIAKIERE B . CODy, S27aTHI 25 18] 53 Fr S E
2.3.1 N[Rn] BEAEA Rt NE o 0 8% . CODwy, f71 £ 11
2 () Ak

T YL S M X A BRER A KO AR F R
A, AT AR A T M R T PR TS G Ol o AT A T U s
MBI, b 74 e 1] ZR ALY, T0 7 DA e 4 A v 1) 1
il bR RAR K X A PR )
P i ) I 2R CR i ) S5 A TBOR I YA S AR i A
FAT PG IR , 15 ) T o it /K AR S A% 6] T ik

14; (a) A:a
12

HR/mg- L
o

0™"1/35 3/17 3722 4/1 6/15 6/23 6/25 10/1110/2411/14
H#
2.2¢
2.0} (b) Aa
1.8}
1.6}
T, 14f |
= 1.4§_ ?Ti:-:i
¥ 1.2¢ :‘:i-,
g 1op B Ab
M 0.8f =4 Ba
0.6} .
04 T oa Ab H g,
o2F AY Ab mb g or- e D e
[ M Nl o W~ el | i ' — J ke,
1/25 3/17 3/22 41 6/15 6/23 6/25 10/11 10/2411/14
H
. Aa
T ()
14}
! s
12}
T 3
i -~
2 8 28 A
S o 2
4|‘ 3-"’-".-'_.-{' Bb .:..'...\:
Bc ba <] Bc Bc pe ¥ i-__.-?"'i Bb
o (el (P b | i!’*"'fféﬁ'ﬁ
1/25 3/17 3/22 4/1 6/15 6/23 6/25 10/1110/2411/14
H 4
COmER B /e A KR

AEIR NG PRI R KA ALY 25 5 2 2% (P<0.05) . T[]

& 3 2015 £ 7[5 B HA A SR AIK G5 24 T 2R EE R L 454
Figure 3 Characteristics of average pollution variation in different
periods of Yujia River in 2015
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Figure 4 Load of total nitrogen, total phosphorus and CODy, at different points in different fertilization periods
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Table 4 Relation analysis between average raininess and pollution
concentration during rainfalls(n=6,P<0.05)
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