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Effects of pH on the dynamic migration of nutrient salts in the sediment of
ditches in mountain rural areas

GONG Yunhui', LIU Yungen'?, YANG Silin', WANG Yan'?, WANG Yuying', DU Pengrui'

(1. College of Ecology and Environment, Southwest Forestry University, Kunming 650224, Yunnan, China; 2. Key
Laboratory of Ecological Environment Evolution and Pollution Control in Mountainous Rural Areas, Southwest

Forestry University, Kunming 650224, Yunnan, China)

Abstract: [Objective] As pH is a key factor affecting the migration and release of nutrients in the ditch
sediment, this study, with an investigation of the dynamic changes of nutrient release and migration in the
bottom mud of mountainous rural ditches under different pH conditions, is aimed to provide a theoretical basis
for rural ecological environment management. [Method] With the bottom mud of typical mountainous rural
ditches in the Dianchi Lake Basin collected, indoor simulation experiments were conducted to determine the
nutrient salt content of the bottom mud and the overlying water under different pH (pH 5.5, 7.5, 9.5, 11.5)
conditions under non-sterilized and sterilized treatments after which the nutrient release flux at the sediment-
water interface was estimated. [Result] The mass fraction of total nitrogen (TN) in the bottom sludge decreased

with the increase of pH. The total nitrogen release flux under the strong alkaline (pH 11.5) and acidic (pH 5.5)
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conditions of the non-sterilized group was 8 and 4 times of the control (pH 7.5), and its release flux in the
sterilization group was 2 times of that in the control. The mass concentration and release flux of soluble total
phosphorus (DTP) in the overlying water increased with the increase of pH. The release of DTP under the
conditions of strong alkaline (pH 11.5) and weak alkaline (pH 9.5) in the non-sterilized group was 12 and 4
times of that in the control, respectively, and its release flux in the sterilized group was 30 and 15 times of that
in the control while the non-sterilized group had higher DTP release flux than the sterilized group. RDA shows
that acidic conditions promote the release of calcium-bound phosphorus (Ca-P) in sediments, and alkaline
(pH=9.5) conditions promote the release of total nitrogen, total phosphorus and iron-aluminum-bound
phosphorus (Fe/Al-P). Neutral (pH 7.5) conditions have little effect on the release of nitrogen or phosphorus in
the sediments. [Conclusion] Alkalinity (pH=9.5) and acidity significantly promote the release of nitrogen and
phosphorus nutrients in the bottom mud of mountain rural ditches, and the release amount is the smallest under
neutral conditions. Also, the sterilization of the bottom sludge reduces the microbial activity at different pH
levels, and prevents the migration and release of nitrogen and phosphorus in the bottom sludge of mountain and
rural ditches to the overlying water. [Ch, 6 fig. 1 tab. 36 ref.]

Key words: pH; mountain rural ditches; sediment; nutrients; dynamic migration
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®1 AREFRBEREBUIER

Table 1 Basic physical and chemical indexes of nutrients in ditch

JEUR K
€It
TN/(mg-kg™) TP/(mg-kg™") NH}-N/(mg-L™) DTP/(mg-L™") TP/(mg-L™") TN/(mg-L™")
KME 5618.12 1854.21 81.64 0.19 0.23 113.12
I/IME 4 875.08 1548.23 56.34 0.11 0.19 69.12
FIH 5016.60 1760.22 72.29 0.15 0.20 97.22

1.2 Rt

AT VA BE pH 38 H N 6.5~8.5, (H A R4 A b X I 3% pH AT 10,55 5710 15 8 I TE MR KT
2RI, 44 pH BB [ BR1E (pH 5.5), WM (pH 7.5), 5988 (pH 9.5), S®EEME (pH 11.5)], FHE 3 K.
DL 2 L A LB IS A 28 R i S BB i s g 2%, o K iR 6, B AK S IR K AL (121 <C,
30 min), JEUE =S H K EAEE (1 LSIR S 500 mL =& 5B A, B 24 h J5 i ue)®, ik sese
SOOI LR R, B RCE . DL 1 mol- L A A ALENA 1 mol- L' $hARIH ST LK pH, AbHFRLE
30d; B 5 d e BAEUKYESESS (pH. DO. Eh), Z3ARFENCIEFIRRE, e ZuE S it BUCRFEE#b
FEAF AR A K BB IS ARG ZI AL, DL pH 7.5 fE 454X IR
1.3 #HiELNESIHE

HR A 1 7 7K A R RN i P Rl o s VA P B S 1) A 284k, T3 R OB ) 8 SR R R B 1
HAFRA A,

r=|V(Cyi=Co)+ Y Vi(Cio1 = Cy)|[At.
i=1
Horb r ABOGEE (mgem 2 d ) VoN EEAKIRRR (L), C, A n WHUREK i FR 0 BB W (mg- L),
Co N FEKWIMRE SRR (mg- L), V; WEICREKFEIIEI (L), C, AEMEEFKE SR
JrEEWE (mg L), Coy N -1 YCRFERK P E R B SEWKE (ng- L), A AT LT (m?),
t RERLETTE] (d)o
K Excel TANFE%HE, Origin 2019 fl[&l, Canoco 5.0 HEATIUA T, I SPSS 21.0 #4785

2 ERG50H

2.1 EESEPEEF TIRIES TN.TP M HFIE

wmE 1 s B pH THE, RKES KA RKTE TN JUE 0539 AW R R, R (pH 5.5) &4
™ TN 880 2 = T (pH 9.5) FIs®E AR (pH 11.5)(P<<0.05), {HAIXSIE 2% 53K B 3% (P>0.05).
JIEVE R TP ot i 3 BOR KA 5 KR BRI LI B 5, 4300k 1.43 Fi1 1.53 g-kg™'s Bl pH FHE, KK
HEVe T TP B 40 B a e, KA HZHTE pH 11.5 B NG FTF, {HR[E pH &0F R B # % H
(P>0.05)
22 FSERERTARKREPENER

Bl RE SR AR, RIA] pH 4508 T LK H TN i ik B R AN R AR TR RRAE , P34 i vk A
REMER N pH 11.5, pH 5.5, pH 9.5, pH 7.5. MEI 2 [ LIFE . Hi5E 0~10d, KK T pH
7.5 K pH 9.5 551N TN Rk X 2 FRE#H, 10~20d 2 AFEFEER FTF, 20d 5 FZ% FRE, 30d
Bf ik B i /ME . S FRATEIAEHS , pH 11.5 558 F TN B v BE AW R, 25 d B3k 255/ ME (101.29
mg-L™"), M/E/ME BT pH 5.5 45T TN Bk FEEAWT EF, 25 d B 3 KA (103.66 mg-L™"), itk
Ja /NS R, K59 0~10d, KEE4L pH 5.5 F1 pH 9.5 Z5F T TN i & LA, 10 d G REFaE.
pH 7.5 54 F, TN JRERETE 0~10d 2 FREEE, W TRE., M pH 11.5 524 TN 5Tt ik i it
RIS, 7E 20 d J5i2HT PRI TFE.

AP 3 AT AR BRI K R 4 TN BEGHE 55071 4 39.18~305.09 F1 145.36~359.50 mg-m>-d ™", #
FEXT HRAL R R IR B iR/ MA ;. BfiE pH FHE, TN BEHGHE 1 2 8N G B AR 4 AR IR b 2 20 54 ik
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Figure 1 Characteristics of TN and TP contents in sediment under different pH conditions
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Figure 2 Variation characteristics of total nitrogen in overlying water under different pH conditions
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Figure 3 Total nitrogen release flux in overlying water under different
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pH conditions
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Figure 4 Characteristics of total dissolved phosphorus in overlying water under different pH conditions
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Figure 5 Total dissolved phosphorus release flux in overlying water
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Figure 6 Test result of pH’s influence on nitrogen and phosphorus in ditch sediment

3 it
31 pH R ARER A SEBHHM

AT, _E BT R AR TR /MR YO pH LS, pH 5.5, pH 9.5,
PH7.5; FWIRAMARR A A AT TN RORERL, THrPbE At TN FEROMIAHEESS . rh i -
AT RN, RO AR RS J Bk R 22 5% . SRR TR . BATFBEK IO RIHHEA , ¥



55 38 55 4 1] TR PRI X L AR AR A IR IR )8 B SR s AT 52 761

U8 B BUKRBBUZ PSR s BRMESRAET . IRV AR B ) AR (NHY) 5 %088 7 (H) &R B 1 ac e,
pH /N, H'HEZ, BT aci /e stiaRE; HOMINH 3G S M8, ST (C) WS R (NO3) 38
e PO E Y, EERTR AR, EEUKP QAR E T R . MR, EEDK AR R Y
ZUEMR (OH), pH MK, W OH B, HRIERAHNHZ: & & L OB BRI 25 I NH LA
B (NHy, @) @MY, i EEUK P ES R Rk B AR, G P AHRI e B 228k, R e 2 e e
H TN ] B BKAARE . A5 XK BEANITE HORR P T 28 NSRRI S A B R P AN 2% F
YA TIPS AR, W AR R R Ve SRR REOR B A 5, SRS R IR AR — 2 1k
Hb, JEJE TN i 430l pH Fhs il R, SROE A R RVEH TN Bt /r B e, il 1 s alrk
FAF TR AE TR R A 5 MR 1) E DK SRR AL
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