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Table 1  Properties of soil and biochar

iz FaAFx (Bo) eEhFE (ND B BRI (MD HEHFE (S
H1 5 2R (EC)/(uS em™) 5400 281 508 1200
pH 18 102 7.89 9.4 10.29

1.3 iR3eg it

BN IR IR RVENE 2. AR EEL
B AR . AR AR 3 MR &R, Ldih 9
W3, HAGEERE 3 ANEL . TR
TN (B 9.5cem, & 13em) HHT, fERANT
FHHR A A INB T 13 0.3 kg, FF4%08 0.23 g/kg Fl 25
a/kg [ EL sl o3 S8 i SR AE A ¢ o F-3R56 AT 5 1=
AR KA 35%, BT 4 CUKFE# A 7 d LABGE
A I s SR G AR RS 7 SR AE s 4y TR
IMENEFI AR, K 258 77K RIS K FE 2
A0%JEHIRREFR, Al T8 1. 5 3. 28 9. 28 17,
27, 5 40 RIE TR RS, AR RAE IR
dtn, SRR E IS KR SRS
By KRBT LR E pH EATHL S,

1.4 MEDE B 7%

K HE PR E TR R R, RA Bl E
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Table 2 Experimental scheme

A TEEBEE  AMRE(gkeT) UG kg
NU 0 0.23
NBc [ 25 0
NUBc 25 0.23
MU 0 0.23
MBc o Eh ik g 25 0
MUBc 25 0.23
su 0 0.23
SBc B R T 25 0
SUBc 25 0.23

2 ZREDH

2.1 AMEYRIMEBET AR RFZNEELTIE pH &
#0 EC 520

H12 3 AT, WS INA ) m A EE S AN [F) Eh 5 (LA
A3 pH E R 2 . A EERISG 3% pH (E, dE
R 3% pH (B335 1R AT 18.67%~19.35% L [A];
rh 2L 3 pH B P33R 2/ T 2.85%~3.55% 2
(6] AR 3% pH ([ R MBS, Pk
E/T 1.55%~3.45%2 [A]. Af 0L, 7EEhiEiAn b
Tl 338 A in A P AU IR 25y vl 4 v 38 pH 1 .

P NAZE 23R pH 188 F o8

Table 3  Effects of biochar and nitrogen addition on soil pH in different salinized soil

A3 W4 pH A 1d 3d 9d 17d 27d 40d
NU 7.89 9.4240,08d 9.534),06¢ 9.2640.02c 9.1940.13d 9.6240.09hc 9.4140.14d
NBc 7.89 9.25:4).08d 9.7440,03b 9.3240.03c 9.0740.11d 9.3240.94abc 9.8040.14c
NUBc 7.89 9.2340.07d 9.3240.08d 9.3840.08¢ 9.0840.12d 9.4940.13c 9.6840.10c
MU 9.4 9.8440.22¢ 9.9340.10b 9.6740.06b 9.7040.09bc 9.7540.04abc 9.5140.16¢
MBc 9.4 9.7840.16¢ 9.6240.10c 9.6040.03b 9.7840.08b 9.5640.06bc 9.7940.21c
MUBc 9.4 10.1140.07b 9.8740.12b 9.3840.08¢ 9.4140.08¢ 9.680.10bc 9.5640.14c
suU 10.29 10.050.14ab 10.1146.08a 10.1340.10a 10.0540.07a 9.94:0.12ab 9.954).10a
SBc 10.29 10.26:0.06a 10.1340.05a 10.28+0.06a 10.080.10a 10.280.05a 9.7540.18ab
SUBC 10.29 10.2240.02ab 10.1940.04a 9.9040.25a 9.8240.19a 9.7940.23ab 9.69-4.080¢

i ESIARNG F RO 27 53 (p<0.05) .

3R 4 nJ 50, S5%145 3% EC ALk, NU. MU FlI
SU AbHE R T34 135 EC 20538 n T 44.25%.8.96%
F1-30.56%; NBc. MBc 4bHEFT SBc 4b#E T [f°F45 1
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Table 4 Effects of biochar and nitrogen addition on soil EC of different salinized soil

puseil W4k EC 1d 3d 9d 17d 27d 40d
NU 281 217+5¢g 218+47e 397469 517#13e 551H7e 53249ef
NBc 281 239H2f 24846e 322#1h 409439f 3374499 486+144f
NUBc 281 284+10e 32246d 48449f 530+18e 640+16d 59247de
MU 508 3969d 360=+18d 541+1e 648+13d 72448c 652+20d
MBc 508 416+/¢c 43246¢ 518+14ef 537431e 497+ 5f 544467ef
MUBc 508 43146¢ 442+ 1c 74537d 752+15¢ 743H1c 854+426¢
SuU 1200 61148b 78537b 86746¢C 950+19b 942+19b 845H1c
SBc 1200 75516a 83646b 98245b 98849b 90427b 960+18b
SUBc 1200 75148a 75244a 123721a 1266434a 1307+5a 1 323436a

E RVAFRNG FREROR A R 22 5 B3 (p<0.05) .
22 RAMEMRMBESARREERFTHLIESIE [k, NU. NUBc. MU 4#EF MUBc AbEE T (1) -+ 15
L2, SEXRENTMN NH,"-N & 735 B g /T 30.74%~47.30% 2 [,
3% 5 a4, EARShb B3R, S NU A MUBc 4b# FRIE3E NH,-N B RRIEE &N, AN
FHAH L, NUBC AbFE T i) I8 3% K BRI T 18.07%;  30.74%; £ 8 B i Bk LI N, 5 vIWisa L,
P FL AT, 5 MU AL, MUBc  SU AbFE T 1438 NH,-N B P8 hn 1 122.71%, 1
RO R ) IR E R BT 50.88%; FEEEJEERGT SUBCALEE )443 NH, -N & U P2 F#E T 50.94%.

g%, 5 SU AbBAHLL, SUBC 4b3E Nt # 5 i Al R Ae RIE AT T R AL R 4 e
BE R BN T 156.75%. 7EAFEhE 0 T3 % A AR B AR E WY
T, 5 NUHEALE, NUBc ZFE ) 135 P& % Table 5 Effects of biochar and nitrogen fertilizer on total
RIEFFK T 14.57%; fEAE il LI AHT, amount and rate of ammonia volatilization in salinized soil
5 MU & EEFHEL, MUBC AR T [ 358 P 3 & 5 kil s AR RIMg AR R (g 2 dY)
HRIFK T 43.68%; fEHEEHFHTIEFZMFET, 5 SU NU 4.7640.14 17.1648.02bc
AEFRAHEL, SUBC AN R [ 4= 37 I & %5 A R | 32 NBc 1.0620.07 5.75:4.38¢
= 1 96.02%. NUBC 3.9040.06 14.6626.16¢
23 AMEMRMBARBNAREREERRULTIEY R MU 6.230.08 20.90+11.86b
SEBF N MBc 1142013 7.3048.64de

B 6 A, BEE R TR e, JEEhpA MUBc 3.06:0.10 11.7744.74cd
RS BRI 4 NH, N E AR A —, + su 3.3340.08 14.3149.44¢
B NH, N SIS HIERE S5 3 K, NU. SBc 0.8740.11 3.9348.02b¢
NUBc. MU AbFFT MUBc 403 R 1133 NH,-N &1 SUBC 8.5520.20 28.05:+4.38¢

A& 375 132.01. 199.86. 137.05 mg/kg Fl 161.28 W RBIRRNG 7R R AN % 5 B (p<0.05) .
mg/kg; TEIRER ST 3~40 d, SRIGWIH (55 1K) A
k6 v Adh kA RIEH RRAZ A SR LRGSR Z 00

Table 6 Effects of biochar and nitrogen fertilizer on ammonium nitrogen in salinized soil mg/kg

b FE 1d 3d 9d 17d 27d 40d

NU 115.38+10.44b 132.01414.09¢ 62.3846.99de 53.76:47.04¢f 28.88:3.46f 27.0043.15¢
NUBc 149.9148.87a 199.86+21.33a 103.96+11.63b 64.8328.49de 45.0845.41de 40.00=4.66cd

MU 121.0149.07h 137.05414.63¢ 99.60=11.15hc 93.84412.28hc 38.6744.64ef 47.8535.59¢
MUBc 125.0049.97h 161.28417.21b 92.6010.37bc 99.47413.02b 43.1335.17¢f 36.404.25¢cde

SU 58.3043.42¢ 97.9610.46d 143.94416.11a 134.12417.56a 149.19+17.88a 123.98+14.47a
SUBc 107.4246.29d 103.64+11.06d 87.0149.74c 50.3526.59f 65.0447.80c 61.1247.14b

o FSIARENG TR AR 22 R B2 (p<0.05)
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HR 7 ATATL, ISINAAD R RO AN [R] 35 AR
J&% 4% NO5-N FE 52 23 . fER I T iR f5 28 3~40 d,
iR (58 1K) Mk, NU. MU. SU 4b# R
3% NO3-N &= 1P 153 i@ AT 54.41%~171.46%
ZIA], Horf, SU 4bFE 11 NOg-N & (1 F 15 14 hng B

/N, N 54.41%; NUBc. MUBc AbFAT SUBC AbFE
™ & ONOs-N = M ¥y 8 o e B A T
85.77%~161.40% [8], MUBc 43 +3% NOs-N =1
PR SEINNE B BN, N 85.77%.
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Table 7 Effects of biochar and nitrogen fertilizer on nitrate nitrogen in salinized soi mg/kg

b 1d 3d 9d 17d 27d 40d

NU 96.9445.48¢ 104.56+11.16h 260.36229.14b 313.39141.02a 24.8542.98¢ 148.33417.32cd
NUBc 81.334.48de 123.28413.15a 352.45439.45a 350.15445.84a 57.7246.92¢ 179.37+420.94hc
MU 78.8144.63¢f 95.70410.21bcd 356.51439.91a 320.11441.90a 89.17410.69b 208.14424.30b
MUBc 108.20-4.90b 86.709.25cde 286.11432.03h 333.39143.64a 34.43#4.13¢ 264.39130.86a

su 66.1243.669 103.0310.99hc 96.11+10.76¢ 121.95415.97b 104.63+12.55h 84.77+9.89f
SUBc 70.1045.20fg 61.34:46.55f 126.22+14.13¢ 163.71421.43b 247.20429.64a 170.54+19.91c

T FEBIARRE/NG FRER R AT ] 2 53 B3 (p<0.05) .

3 i % TR L4 R NH, AR AR A B BAT i

PEMIRAE N R SRR L X IR B AR
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valve section. We analyzed the simulation results to determine the effect of these methods in alleviating water
hammer at specific locations in the pipelines. [ Result] Without the water hammer protection measure, when the
control valve at the end of the pipeline is turn off quickly, there is no noticeable negative pressure along the pipeline;
the maximum negative pressure head reaches - 20.06 m, and the maximum positive pressure at the section of the
control valve at the end of the pipeline reaches 87.58 m. Installation of the water hammer protection measures
eliminates the occurrence of negative pressure in the pipeline and reduces the maximum positive pressure head in the
pipeline to 70.88 m, which is lower than the critical pressure for occurrence of water hammer in the pipelines.
[ Conclusion] For the gravity-driven water transmission pipeline in hilly areas, combination of inlet and exhaust
valve and an over-pressure relief valve can effectively alleviate the occurrence of water hammer and ensure that the
pressure in the pipeline is less than the critical pressure required in the design of the pipelines.

Key words: hilly area; gravity flow pipeline water conveyance; water hammer protection; numerical simulation;
inlet and exhaust valve; over-pressure relief valve
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The Effect of Interaction between Biochar and Nitrogen Fertilizer on
Ammonia Volatilization in Salinized Soil

HE Shuai®?, WANG Guodong™?, ZHANG Lei*"
(1. Research Institute of Farmland Water Conservancy and Soil-fertilizer, Xinjiang Academy of Agricultural Reclamation Sciences,
Shihezi 832000, China; 2. Key Laboratory of Northwest Oasis Water-saving Agricultural of Ministry of
Agriculture and Rural Affairs, Shihezi 832000, China; 3. College of Agriculture, Tarim University, Alaer 843300, China)

Abstract: [Objective] Investigating the Interactive Effects of Biochar and Nitrogen Fertilizer on Ammonia
Volatilization in Saline Soils. [ Method] We investigated the effects of applying biochar, nitrogen fertilizer, and their
combination on ammonia volatilization rates and mineral nitrogen content in soils with varying degrees of salinity
through indoor soil incubation experiments. [Result] The addition of biochar led to pH enhancement in non-saline
and moderately saline soils, while its effect on heavily saline soil pH was not statistically significant. Moreover, in
the presence of nitrogen application, the inclusion of biochar significantly suppressed ammonia volatilization rates in
non-saline and moderately saline soils, resulting in reductions of 18.06% and 50.88%, respectively, in total ammonia
volatilization compared to the sole nitrogen application. The ammonia volatilization rates were also decreased by
14.57% and 43.68% in non-saline and moderately saline soils, respectively. These findings underscore the potential
of biochar to ameliorate ammonia losses in non-saline and moderately saline soils when combined with nitrogen
application. [Conclusion] The addition of biochar has been shown to have a significant impact on reducing
ammonia volatilization losses in both non-saline and moderately saline soils.

Key words: biochar; nitrogen fertilizer; salinized soil; the rate of ammonia volatilization
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