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Abstract: The use of saline water for agricultural irrigation is an economical and promising strategy for alleviating regional water scarcity.
Therefore, the development of methods for evaluating the suitability of saline water for farmland irrigation is of great urgency. We used the
fluorescence microplate method and Biology ECO system to compare the use of extracellular enzyme activity and microbial activity to evalu—
ate soil health along a gradient of irrigation water salinity (0, 2, 4, 6, 8, and 10 g+ L") in a fallow cotton field in the Hebei Low Plain. The

results showed that saline water irrigation significantly influenced most of the soil extracellular enzyme activities, and increases in the irriga—
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tion water salinity significantly reduced the activities of a—glucosidase, cellulase, phosphatase, and B—xylosidase, but increased the activity

of N—acetyl-D—glucosaminidase. The movements of B—glucosidase were not influenced by the brackish water. However, the ability of soil

microorganisms to utilize carbon sources was altered by irrigation with saline water. Low—salt irrigation water (2 g+L™") stimulated the mi—

crobial activity of the soil by increasing AWCD by 80%, but under higher salt concentrations(> 6 g+L™"), the ability of microorganisms to

use carbon sources was restricted significantly. The irrigation of the cotton field with saline water had an immense impact on the characteris—

tics of soil microorganisms and on the activity of extracellular enzymes during the fallow period. To accurately evaluate soil health, future

studies should measure extracellular enzyme activity and microbial diversity during the fallow period.

Keywords: saline/brackish water irrigation; fluorescence microplate method; Biolog ECO microplate method; soil health; Hebei Low Plain

T HER A S RGN, YR A
Yk fd R T B 2 2 L 1o R i 3 rp 3l )
FRAK PR L e B B VIR A A, B R e g
KA ETC RGN . AR YIRS AR R JAE 45T
A BB B, X 1 A PR R R E R,
TAN, A SR AR 0 K e SRR AR st
B R T 3% b i 3 M AN — 2 B ik
RE 1 B AE S PR I, LS PR R e T 3 A e
FRI 7 1] i 1 - 98 0 NV 5 55 L T 1
HEAHOCTR Ay Je ZE B v AR 2 - e Bk B i 48
NP R R AR S R A BB N 4, 2Bk
HEHB TR 2y 5 2 fili SRR Y 37.67%", [RIE, BF5E
A HH - SR A MR 22 R LA R A 5 it & AR P ot
TP A HH S f R0 SEBRAR HH 3R 22 Bl 2
KEE,

TR IR AR Y RAS m ™ R I B Bl
EIEIE . FRE 75%LL ERORE " A TREA H , AT
DA R 0l H 25 3 i N T PR 5 SR 2
Bl PR B2, SR, - o 2 — VR K 9 U e Bl )
K IRIK GRS 2 XH/F 2 b X ARl A 7= ™ E
JHE o AEIRAK TR ORI P SR, A R
H R R G VR R A T I 28 R ARl A 7 R R R
KGR B AT AR TFBE, BRI —
Dy TR TR A K r 75 B K 4y, R fle 1 L B
AR Y™ & o —Jr L 2R o A+
B 520 0SB N, 3 a4 R AR, M T R
SR BRA A T, i N A S A W e A e,
B : Wichern S5 25T % BRRE %7 + 3888 70 S LR,
T A Y IE PR AR AR T B 5 SR 1T Wang 46251 &
PR Z3Ab BERE S AL F - 3R M i 3 . AR R
IR RS RPN A i e B R AR R R
2 — AR 52 A% v PS5 R Bl A 0 R ol AR
T TR 5T, 2 IR v T M AT AR
)R 70V BE Wil T 3 W TR 22 R DA

R B AT E P LIRSS L ou R
TEPRFEAL AR P I A AN R AR SR A (8, 2500t
FEIN A B - SR 735 B T v T R AR, (H
e 5 PO S TR 1 9 A I 1 22 1 4 A T 0 1 i 1
S A R o R, NIRRT
X R o3 Fr i e R 1y 2 S AR R o SRR E RS | A
IRy AR TS [R) Ak BE R K S B L 3R o)
EEA S IR, TS AS [ A fh JBE 7 K AR BE A1 T
TSR R A R B 1 A AT ST T v
B PPN K R B A 252 A PR A L 3 (e HRER O A5
TP ARG JUR TR K 0™ e ke Y B [X 22
— o MRAEAE TR R4 7 A 0 A0 A VR, 7612 DX SRk
AT ARAR T o AR LT RISV 51 2% DX sl
IKFREME L S Gl A W e R AR A I A S AR T LR
RGO (AR TAEME RS, Bz RERH
HPIRDL o ARHFI A WAl SR AR AR L, Y
Az R A A R TR BT, X TR FH 3+
o PRI AR T8 1o I 5 AN R P R K 8 A T
A LS WU AR DL AN S BEES E , 20 M7 2k 0
Y E Xof L ST AR DRI R A RN SNSRI, R
DXl Rl O W e PP 4R R S

1 #REFE

1.1 I B35

I T A6 B T BT 64 R ML 2
B SAE T K AR B (37°44' N, 115°47'E) N, 4K
21 mo IR AT I B o T W R Y A i
72 S, ZAE TSR 12.8 °CL TCAE Y 188 d, H R
I%% 2 509.4 h, ZHE 7&K & 1 785.4 mm, N &=
500.3 mm H 70%%EH FEF(6—8 H ), X 1
Fiib A A ORI R T Sme 3 1 m )21
BIH [ RE KN 28% , 1 HEZR TN 1.44 g-em™; 14
FJ2 0~20 cm G E N 11.5 g-kg™!, BUSCA &



RAIMERF 2R IR .

734
76 -k, B E A 15 ke AR At 112
mg_kg-l[zs]o

1.2 gt

TRV 5 Iy O B, AR K B R 3
BWHE T 6 MMEH, A EE 3 kEER L I 18 /N X,
AN IR/ N X R 37.62 m*(5.7 mx6.6 m), K584
BEMLIX BT 6 A~ Ab B AT IR K 5 AL JBE 4 31 vk
K.2.4.6.8 gL 110 g- L, Hirh  JROKEUH 24 R
JEZH R K , HAw L B HE IR K i R 2 3T /KB S,
BT B o VKT BRI I AE F R RE K 31 65% . i
5 R IR AE—RBE AR AR K, ARG A B S DT
EEB TR IR 5 00 0 L3RR R4 F 2015 4F
11 J1°9 H  AbFA FRSHN F B 2" F IR A EAZ 2.5
em HHFHEE)Z £(0~20 em) , 3t 10 4~ 05, IR 515 LAY
AYEERE .l TORAER IR, HOR AR ) 1A 5
FE a2 mm W0, T T 2B ] WA YIR R AA
PUFR AR i85 LI %, HUEAE 4 CUKAE LA I
fii .
1.3 FENEIEBIRSFHiE
1.3.1 TR IS Z e

K& A 31 R i i Biolog ECO fF-#i 43 B
TR PIRETERRAE o 1 50, RE I 3 AR S 7E 25 CREFR
R FEIEAL 1R 0.85% I S AL A T AE 121
Cran it KA s H K& 30 ming FREC 1 g TR S BT
150 mL =#3fH, fA 99 mL 0.85%H S AL AM K
B =AML 200 remin™ AU E YR 30 min, FFE—
T AR A8 L S R B 20 min 5, TR ST,
B 1 mL 3R M AN A 9 mL 0.85% AL SN IA T,
YRS AR R 10 A5 LR 1 mL, A 9
mL 0.85% B S AL B 7 VLA 1 R W B 100 A%,
EH ODso fH, 7F 0.13£0.02 JEFEIN (FH KT 0.13+
0.02, Il 44 224 B 10 4%, i AR BEASECH 1000 1) .
e AR VAR 5, O A5 (i F Bl HE
Ho W BB 35 W 150 wL i A Biolog ECO f°F-# , 352
Mo T3 dAERE 12 h 33—k He, 4 d J5 R0 24 h 52—
Ut . A5k F BIOLOG 24 F] (1) EL808 fill fLAR 12
EAE 590 nm P X ECO Ml A 78R 5211, 1324
B[] 43 50k 12.24 36,48 .72.96 120,144 168 h FI
192 h, Y5 AR {0 302 S e - S A A G s 2k
B BRI B T i dEds A DGR A XS ILAR R
RAE
1.3.2 T3 AP RS 1

FRECHT fF - HEAE i 2.00 g, FF AR A 120 mLAR

DIIEINA 100 mL Tris Bk 2% s, LA 200 r+min™
13 BEHR 3% 30 min, Z J5 11 30 min, ] 8 B HiAR
B 100 pL +3ER A 96 FLAR , IFhnf i -+ 45 s 4h
it BT X5 B B 2 SERRICIE A 100 pL, JA 25 CREFRAE
FRIEIESR 3 hy¥ 96 FLAR IS FRARHL , I 50 L 1y
0.5 mol L™ ) NaOH ¥ 2 1k s i o ) FH BFRAX (57
H , Infinite—200Pro, Hii 1+ ) ZE I8 & I K 365 nm F1 & 5
WK 450 nm T %k, TR A RS UL Jing G,
- e SN P DA nmol - g7 -h T (DW) R, MBI
£ 1.
F 1 KR & TS MERE R
Table 1 Fluorescent substrates of soil extracellular enzymes used
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Figure 1 Effects of saline water irrigation on soil enzyme activity
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Figure 2 Average well color development(AWCD) of Biolog ECO

plates under different saline water irrigation treatments
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Table 2 Microorganism diversity under different saline water irrigation treatments

AL Shannon—wiener f§4((H" ) Mcintosh #6%(U) Simpson F8%((D) F 5

WK 2.45+0.04bc 1.78+0.30b 0.85+0.01abc 2.64+0.84b
2 gL 2.21+0.043¢ 3.45+0.52a 0.83+0.02bc 5.27+1.05a
4g-17" 2.34+0.37¢ 1.32+0.45bc 0.77+0.08¢ 0.97+0.30c
6 gL 2.79+0.16ab 0.62+0.22¢d 0.89+0.02ab 0.55+0.34¢
8 gL 3.08+0.11a 0.31+0.03d 0.95+0.01a 0.00+0.00c
10 g- L™ 2.97+0.05ab 0.38+0.03d 0.94+0.00ab 0.09+0.05¢

1 RS R 28R TE P<0.05 KV F22 R 58, n=3,

Note : Means with different letters in a column are significantly different at P<0.05,n=3.
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Figure 3 Principal analysis of the function diversity of

saline—irrigated soil
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Figure 4 Utilization of carbon sources by soil microorganisms under different saline water irrigation treatments
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