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AT Hh B — B A AT 4ERFRUIGK T, iR gy
2 HENE” WA RS, SHEMAEK. 7
BRI S IE R R L LI 5]
T, IR R Z A S K S R R
B G5 A 7K ER 23 AT A RS AR S eV 4 2 R i 7
FRIERIAH S LA R . (U A ] A
Tt FE AR FH 22 a0 A UYL 55 V0 R /K 6 4 A
FE R, WU RS AT RS E 0 LR b 1K bz B
(RIRZIA, TR T HEAS ARG 2 25 A 2t 1 AR A 1O A
A BRI NEREAE , DA SR o5 R FEFT B4R
AR B A P SRR R S AN SR
1 MRERE
1.1 IR

TR ] Ay 2014 4 4—11 A 12016 4 8—11 A,
BRIS X AL TV 7548 B 5% T ] I R 5L T 7K [ XK
W (K% 11898, b4 3191, WK 144 m) o KAl
R TCTR RS 7E o5, DY @R 58 BN R S0 k)
# (EOf30cem, FHEfZ20cm, & 42cem) , JE
T EAT 0.5 cm HEKSL AR5 A AT Ay bl X A M
FWCEIR K FERAT, BARTEN TZEKEL 5 cm
R o I LRI R G i X Sk b 1, 4]
R EREREN 9.1 glkg. RARACK IR/ L3578 40k
Vel ks 0.1 g/kg, 5 R4E 3% LLBIR A R A [F A
HhiE (1. 2. 3. 4. 5 glkg) HIE. AR FENAK
ok, TEAF G HEN LIPS N ERER . AU,
THUEEEFZYR (LR LD , FR9WERE. A
e IR T AR BN 0.94 glem®,  HEJRRK
(6 N 31%. R AEY) ik A (Solanum
lycopersicon L.var. Yazhoufenwang) , A& #2r TH
L TEHA ARSURAGRIE 4 NI B, TR RIS
BEMA RS 3 EME, Pha kB (hksdy
15 cm) HHERELI R R RGP . 55 R e EdE
I TELATE 24 T b A 15451

k1 2B AR ELBRBE

Table 1  Species and amount of soil additives

HhEA 1 R CPIEHEA 1 gke) 1E
SR IR B AL F B WL 2. A R I IR RN 215
kg, Hrh b\ FE IR E 550 8.6 kg AT 12.9 kg,
JE 304 17 em 120 cm, A3 5 79 9 589 cm®
17 893 om®, HE BEAL FFIE 2 [ AL B AE2 45 F 2 138,
Yo AR AT IR 2 R 25 L2 0, HRZ) 17 om,
RIS BN 50 g (A4 7.5thm?) , JEfEY
3cm. Alads Lk fE, ¥ 5TE 4%k (Decagon Devices
INC., Pullman, WA, £E) 2 A3 EFE 50
ME, FEMPRSIEEIREY 8.5 cm, MEGFRTRE
AEHEF R JZ S5TE $RSKHEBEIR £ 2 30 em, AHEBREFF
AEFE )R Z STE PREKH VIR E L) 27 em. i #k A
B L FR. FATEIA TR A LA 42 ) EE
v RBRA AN 6 ) 80%AT 50%:; YR i EE K
FRRANAS, TRy 60%0:. S FHFRT B2 il &%
AbFE -3 K ER, R E KRG TR K R BRI Ak
AT REAK ;s RIS HIHEK DR S SRR EE, i
RIS S A PR R S PRiE K & o SR FH AR LR
SRR AR BAH S K B B THEK, HiRt
URHE /K51 FE 2 2t W PR o EL A HE /K B ) R /K B
WL 2. BEBLETICHEKANER, VARG IRk, i
ARTBEETHEREERTIL.
k2 Him AR

Table 2 Treatment of tomato pot experiment

TLES 7 AU KRR BIRW BER S

BRIgkgY) 3250 250 0326 0.3 0.38

EORBRINA PR RL2%, JEERES%; AHULHN &, P.Os &,
K20 H#3494%, AR i =45%.

1.2 NI

WIS X R B R REM B FELER
A 2 £k B AR IR AL BT R A 7T . AR J i g B
XA H 33 4 3h B RO R PR RE A, W
TEHESHESMAN L5, 2433 Eth
3 CPEE A 3gkg) s WE B FELES

. [ TR
REHB o o YL
G R b bR -
AT b= ~ ~ B
(g kg™ (g kg™
T o 1 1 12
Ty & 1 1 12
2014 1:1n [=}
T4 = 2 4 12
T2:4n 7!% 2 4 12
T & 1 1 4
Tian i 1 1 4
Ty g 1 5 4
2016 1.5 e
Tisn i 1 5 4
RE 3 3 3 4
Ta:an 75 3 3 4

A1 &FmairER
Fig.1 Tomato pot diagram
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1.3 $EFRNE R FE

D K AR e

2014 R BRI, A HLERE 4
ANEEIATK IR E . FH 5TE kM EMS0
¥ K42 %% (Decagon Devices INC., Pullman, WA, 2
D FF oA B I S KR o, A S %R E..

5TE K BURTITAIRE 9 10 min. HRHEAH&TRE K 2 1] £

TELEE KR 0, WG, TR AR K 2 IE
TELERKE, SitFEMEFHN L. TR LA
FoKE. FIFBTIREL, ST HE S5 E T
RE, BEHESRE 5HESIHE o R (D .
0,=2.63E,, (D

Kb o, NEHSHE (gkg) ; Ec N EIER SR
(ms/cm) &

2) FaA KA

2014 AR5 W € AR JE AR R A KSR bR
(BRAKE. RAKIR. WETWHEE) fHh B3
oK AR R & 22 iy R ST D
2016 AF 58 0 E SOk S 7 i B o AR K AR AR
FeGRIGE > BIREETE A ZEAT . RIS, LiBRde
iR, PRE L s RS, 2 i UM
MRS 105 CARF LOhF 75 CHET 24 h BIE &,
AAEFR R, WWRBEMSHET TYRE; # k.
TR E T EAR 1 mm R pE RS, A
K Pse 25fH3, Bl B FTERERNR AR,
REMFFRRTEHE, HE 2/ MR RIS FH X
HGEAMAEER R RE A, KA
Win-RHIZO R R M8 (REGENT, hi&-K)
SRR R KL, RARIA; IR KR 75 CHT
24 h ZfEF &, WERRATYRE. REX (2 —
X (D, HEBMRTEE L pgis IWKEE piv 11
KIMAREE psiv BALERRKE [ RRFHERS
Ry AEBE /KM 240 % IWUE.

Y
pqi—z, (2)

L
pll':;’., (3)

psi=%’ (4
=L
li*Qi’ (5
_ S
Rii;l,," (6)

IWUE:%’ D

K po NAR = % B (g/cm3) s P MR
Cemlem®) : pa NIRRT (emPlem® 5 QA
TR ST YR (@) ; LN IR R KE (em);
SNBEMRAREA (cm?) ; ViINEEEB (em®) ;
BB LR ERAKE (emlg) 5 ROVEHRA T
YIEAR (em) 5 IWUEY#EEZKFI F 28507 (g/ (mm #£)) 5
YoRBare R (gtR) 5 AR B AN K =
(mm) .
1.4 ¥R

FIF Excel AT ¥4t AIZ K. FIH
SPSS 19 WK ZTT Z 4T (ANOVA) T & Hi i 7]
2 mek, 2 E SR Duncan % (P<<0.05) .

2 ZREDH

2.1 KIBEFEFRRES LR/ EEHBAF N

S3HT 2014 FEAFAEER) B R E K TEFE
HBEN (K3, GEAFLIER L. TELHEK
RAEHE (E2) , 5K, RERARES -
ERKERWALE (P>0.05) , X FEMHEKEN
HREEMW (P<0.05) . EIEFREFIZEGIR Tia.
Toa 73 BIAHEO B TCRR E AT Trans Toan 1 FE
FKE B ERILT 11.4%. 31.5% (P<<0.05) , MiE
AU 43 B R IEIR > T 5.7%. 15.0% (P<<0.05)
R ZBA —E K IER, 5 FEL
B, YD TR EFE. AR, FRIRREFRRE X
FERALEE (Toan Toun) BT EFEKEREFEKED
Rl B R TARERAL R (Tygy Trgn) HIPRNE, 3R
FEFFRRE LT Tiay Tou 0 BT EFKE S ZEEE
X5 N TR E AL N T 5.8%. 19.0%. R IH IR AL
FERRJZ X0 e 2R A0 3 1R 7K 43V AR B3 2 ORI .

A3 TRIKAEG LT ELERSHEHEHFL
Table 3 Water consumption of upper and lower soil under different treatments

ab 3 EEFIKEImm T EHEKE/mm KAEKE/mm EEFEKE 5 T% T EFKE G %
Tia 380.6444.8a 305.847.5b 686.442.6b 55.546.4b 44.5H.0b
Ti:n 382.7+14.5a 345.3%21.6a 728.0+18.6a 52.64.7c 47442 7a
Toa 322.4420.2b 208.0+29.6¢ 530.445.6d 60.843.2a 39.245.2bc
T2:4n 320.3%20.6b 303.7#15.9a 624.0+2.2¢c 51.343.1¢c 48.742 45a

HORPEN BEEAREET  F SR T A FROR B E R B (P<0.05) ; FRMARZORCHEERARE (P>0.05) 5 FFE. §E

K HE AR R K S KR I T b
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Fig.2 Variation trend of soil moisture content in upper and lower soil under different treatments

M 2014 EAFMER B MRRES IR BEARRE, RUTBIRREL B E R RTT 1R
wkats (1 3) , BB 8, by AR, FELBESHERED EAES, T Tun

NzEL

BE A
B

ERNEZN. BiEE, FRTIREE Toe Tou K N2 E$HE BT 39.1%. 75.2%.

BEEE THEEA, Tr Tens T Ton HERE 70.0%. 225.0%, HRIEFREFEEAER T E 5SS e

EE T E B T 89.2%. 79.6%. 65.5%. 41.0%, TKIE B /N T Jo k@ A0 PR R, R BRI RE Z A0 2 A
IR E A FE HIES SR ERR KT EREL AR EEN, BB EEREN LIEH.
4 r —@— Ty I‘E: —O— Tt "E’? 15 +Tzu,|’i)§ —O—TzIA,,,ITE:
- —®— T FE —0— T NE BT FE O Toa FE
g3
g 2
e
< 1¢C
0 1
0420 0510 0530 0619 0709 0420 0510 053OEHJj 0619 0709
@) Tra Ton EFESE#E (0) Toas Toan EFEEHE

B3 ARG ETELESLEZTTRAY
Fig.3 Variation trend of salt content in upper and lower soil under different treatments
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2.2 ZRIBFERRE I ERE KT

1) FRIEFEFE IR JE X AR R A KR bR 2,
R B2 FE L AR AR R A% T IR R AV &
R RILAS W E B SRR, 1 R R0t 3K 5 o
SR RE ST XTI 4 () B4 (b) | K4
(), FEMRBEHE. RK%EARRMAEE 3
AMEVMEY ST N EX BT E, IR R E kb
B (Tras T BERELIE (Trans Toe) B34
b B TR MAHZETE M. BE T, il
FEARTBREZ AL EE T g T o BN NI TCRE JZ AL B T+
Toan AR BT 525 5 20 0 S & T T 31.7%R1 40.0%;
MR 25 KT T 35.1%H0 20.6%, 2 M AH %5
B THE T 26.3%F1 26.6% 0 B8 Toa A Toun IR 5,
FAE B 2 A FE bR 22 S 350IA B B 2K (P<<0.05)
FETER, Ty Toa 8 Toans Toun MR TEZE
FR A5 B FIAR R T AR5 BE AR ARME I — e AR B R %,
{HALPR A 2 R R AR (P>0.05) . LRI FEFT
B R RAE TE 2 /AR R 00 T L= LI,

BT B AR R A R AR A X L g TR S A
JTIRIEATERR, B0 ER R KRR, IR
IK AT FAFE 43 I BE ST o o U AN ) A f PR o S A
AKE (B4 (), WHEFRELHE (T, T
BIRRELIE (Trans Toa) K EEBAFERRZK
EERAEE (P>005) , FEHAFERAKE
T 53 31 4 25 vt 38.29%0 41 29.9% (P<<0.05) . R
HFERTRRZ 264 T, AT ERATE MK, RAK
KA, RAWUEE TR, RRFHEATH
2 ) WA P ANRE RS, TR SRR IRIRE I3 UIAE G,
PO B RIEAH R R T ARG R R E
7 (4 (o)), RIEHBHBEN E. FTERRTY
AR EE (P>0.05) , {HEXEFEREZ
M) b NEZ AR R P ERAEEVE KT
BB AL BRI Z2 B, Toas Tou L FREZIER AP EAR
WIZAE 7 WAL Trans Toun it 48.3%H1 29.2%. %
W HRREAT R 2R R T R L3, TEL
M LE R RN E .

6~ a ap O LEARFE R
a O F BRI
£ 5 c
@
24t a
S b ab
=3t
PN
gl 1
il . A
=S . A
e " -

0 A A ,

T T Ta:a T2=4n

() MR
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(d) HALREAR RS
0.06 r 8 FERATIER
c a OFERRPHEHRZ
©° a
& 0.04 a
fmj b
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B b
%002 | § m :
O ... o
Ti:x Tz T T
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(e) RRTIER
AR RN RN A FE R 2 R B (P<0.05) ; SRR
FRERARE (P>005) .
B4 FR AL Emik R A KT

Fig.4 Root growth index of tomato under different treatments
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PR G RIERSAT IR R 0 AL K RIS R KR A KR

2. M BT R ES A AN FEREE . XA
[ & th i AL BE S 2R B A B3 BT i,
ERAEFE (Tis Tous Taz) MM EIE & TG ALEE
(Ty) B3G5 DAHE E55053 54 o o 1 & 61
R ALEE (Tysy Tous Taz) IRIFEFFHORIEFEF 2
B EREIN T 18.7%. 24.0%F1 28.8% (P<<0.05) ,

MAKERALEE (T BEECN 3.3%AM 3.5%, #= 57 I
AEE (P>0.05) . KRGS HEIMBIEDEZ K
Ry ia, FRIEFE AR R TR A e,
Hhy E R4 % 9 B AR T TR B B 2 AR B
I

k4 FRKEGEmb LRy THRE

Table 4 Dry matter quality of tomato aboveground under different treatments

» L . B B . . H L34 L34
o g CERTWUR ERTURE CATR WRTWRORSETWR ORSTOR L
g+ % Rlo4Y)  EWEM B wwEe o ST
(947 EIE%
Tia 35.844.3a 58.245 53 101.9+16.6a 195.8+16.6a
95 88 46 33
2014 Tin 32.7+44.8ab 53.544.7a 97.445.4ab 189.626.5a
Tou 28.4+1.8b 41.048.1bc 72.5:15.1b 141.9421.0b
11.4 209 325 24.0
Ton 25543.9¢ 33.942.4c 54.746 5¢ 114.4220.7¢
Ti1 46.045.0a 04 68.8+18.9a s 91.047.6a 67 205.8+15.7a -
Tin 45.8+4.8a ' 67.8+12.5a ' 85.3:415.5ah ' 198.8428.3a '
2016 Tis 39.344.3ab 13 57.345.2ab 25 84.147.1ab 178 180.645.4a 187
Tie 35.345.5b : 45.548.2bc ‘ 71.48.0bc ' 152.1:415.6b ‘
Tas 38.0:£.4b 50.33.4bc 65.7+14.1cd 153.9411.7b
18.8 32.0 327 28.8
Tan 32.042.4c 38.143.5¢ 49,5414.0d 119.5220.8¢

VE B TR bR B IR 89 2 A B G PR AR T W 2 AL BT B2 AR B W] (R AR N 2 s R AL

SFEG 20T 2014 AEFN 2016 AFEA [F] Ak 351 3 5t 7
B (K5, HESHENFNTRENEL, ik
AT ARG B R E AL TGS A (P<<0.05) . 7K
HAEFT I 2 A B2 5 T B 2 A B2 (1) 3 5t 7 R 3 AN [
FERERE N, o dh AbH 38 & 0H B s TR ShAb B,
o Tap MOFRER T g0 A0 FE 75 50 7= F KRG 1 80.7%
(P<<0.05) . KRR LG HEZMT, K
FEAFF IR 2 0T R R 2 B R o i, R T1E
WIE KRR TE

%5 TR E > %

Table 5 Yield of tomato under different treatments

oy Ab3 Pl (g 45T FEE IR %
Tia 3 8384825a
12.1
T 3424+161a
2014
T 2 7374513hbc
37.4
Toun 19924912c
Tia 1013+125a
14.1
T 888+274a
Tis 693+114b
2016 28.1
T1:5n 541ﬂ37b
Tss 553+117b
80.7
Taan 306482c

FE AR 2014 40 2016 4F- A [ Ab B 7t ALK 43
FIFHACRE IWUE (3R 6) , JRIEEFSFTRR 2 A H 5 TERE
FEAEEIFEA IWUE A AR, mfhabrs
(Toas Tiss Tag) HIF SN IWUE ¥E&=HE 5K
REFE (T (A IWUE BG& . Ty ZEFRRF A IWUE
£ 2014 1 2016 A A AT R /2 BJC kR JZ /b BE 43 7
Tt 19.1%H1 21.8%, IARIAEZEKF- (P>0.05) ;

Toas Tiss Tag AFRRIFEA IWUE 43551 &2 3% $2 7
62.5%. 33.3%. 40.1%, s&7EEREREFT 2R 2ER EH
(P<<0.05) , BARERALBERMEIE N 1 43.4%. 11.5%.
18.3%. K WIIRIEREFTRRE N & R 21~ &l IWUE
(R4 T R B e 2

% 6 BRI e B S A R E

Table 6 IWUE of tomato under different treatments
A AbE IWUE/(g mm™ 1) IWUE /%
Tia 5.640.3a
T 47401 191
. . .1a
2014 L
Tpa 5.240.9a
62.5
Toutn 3.240.7b
T 4.640.2a
218
Tl:ln 3.840.6ab
Tos 3.640.2b
2016 333
T1:5n 2.740.5¢d
Tas 3.140.7hc
40.1
Ta:an 2.240.3d
3 ¥ g

3.1 RIBFEFRREXN T iE/KE BRI
AL SRR, R EN EERKE
FmMARE (P>0.05) , {HX FNEFEKENA EE
I (P<0.05) , RIEFEFTRGZ AN T EFKE
BERMLT 11.4%F 31.5% (P<<0.05) . X 5[k
Has e LG T R AT R ) 2855 7K R 20 A PR 9T 45 R
— 8, RIPRIEFEATRZ B A — 2 oK IER, ZEH
X FEATRRZ LR BRI B O B, IR 2
KA T R 36 B K o 22 22 35 W AR AT IR 2 B A
53
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AKAEFANUEEHAT T BRI, G510 HEAR—3. 76
HEBNBN B, FfRES LE L EAEILRESR,
L -FE S AL KA I ], AELEIR I B HERE I, R
FTI 2 22 B B 5 (28 SR8, 3% 5 3K 7 N8
SRR AZ B “BUHA” B K, TERFTE SKRE
Ky, HSKFEZET LEHE, FiE - -F 0
7K E I/, HE AR R BN IE O, REFT
B E AL 2K EE 7, ) TR ABYL, 4k
2 IS K ER R BT i A B 4R BE A TR TR S, KRR
T NFEATRZ, B 5 387K 20 N33 Pl i 58 i) 7
Ji 2 S AR AT RS 2 5 R 2 AR S, BRI KL
B ) /NFLBR BE A BB RS o 5 AR I L 15 RS
MR ZE KT, B&EETERIE, AEFE
6] N 2 B IR A RSP, BT
“OKJIBHAE” o FEEKZE R BL, FEFTRRE v ae
WA R b IR L, Y K EAZRRET
i fa, RAEDUKRIIERY 8 ET, B R T
KK AEFPN . T REAT IR 2 IR AE R, SR IRAS T
b J2 AL BRI TE B 2 AL R S FE K B R E D T 5.7%A1
15.0% (P<<0.05) , #H|—EKMR. b, A
TR D LA FT B J2 0 vy 3 A 3L 7K 43 T AR 1R 38 2
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Ameliorating Salt Accumulation and Enhancing Tomato Growth by
Shallow-burying a Crop Straw Layer in Coastal Saline Soil
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Abstract: [Objective] Salt accumulation in the proximity of soil surface and poor soil structure are a problem
facing agricultural production in coastal regions. The objective of this paper is to explore the potential of using a
shallow-buried straw layer to reduce solute ascent to ameliorate salt stresses to crops. [ Method] The experiment was
conducted in pots with tomato used as the model plant. The straw was buried at the depth of 17cm, with the ratio of
salt content in the soil overlying and underlying the straw layer being 1 : 1,2 2 4,1 .5, or 3 : 3. In each treatment,
we measured the variation in soil water and salt, as well as growth and physiological changes of the tomato. [ Result]
Compared to the control (without straw layer), the shallow-buried straw layer significantly reduced soil water loss by
5.7% to 15.0%, and salt content in the upper soil layer by 9.6% to 24.5%, depending on the initial soil salt content
and distribution; it also increased the number of roots in the upper soil layer and root mass density, root length
density and root surface area by 31.7% to 40.0%, 20.6% to 35.1%, and 26.3% to 26.6%, respectively. It was found
that the straw treatment enhanced dry matter accumulation in the above-ground part by 3.3% to 28.8%, increased
tomato yield by 12.1% to 80.7%, and improved irrigation water utilization efficiency by 19.1% to 62.5%, compared
to the control. [ Conclusion] Our results show that shallow-burying a straw layer at the depth of 17 c¢cm can
effectively slow down soil salt migration, alleviate salt stress to the tomato, and promote tomato growth and yield. It
has a potential application for other crops grown in salinized coastal soils.

Key words: tomato; straw interlayer; water and salt migration; salt stress; compensation effect
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