5549 % 5 4 ) +
2012 4£ 7 A

B ow ik
ACTA PEDOLOGICA SINICA

Bt A b A Rz T ttf?sa_ﬁigﬁﬂ,ﬁaﬁiﬁﬁﬁﬂtﬂfﬁ

MWEM 5 Tt S b 1 138 A R £h BY
EHRRURTRAR
kam'? BEmT & A

(1 3 5 Al 7] R 22 K J I 58 8 o5 52 46 2 (b R 2 e i o H 3SR BT ) , B s 210008 )
(2 P EFBH =BT AEBE, dLBT 100049 )

wmOE TETL D348 7% N T 25 T 3 JICR A (R A 1) 3 TR b b g 2R 5 B BR ) %) 82t 5 b v 4R AT T i R R 7Y
TR AR BRI R . B A Nﬁ]‘?&ﬁ?Eﬁﬁﬁ@ﬁﬂiﬂxﬂ“ﬁ;ﬁiﬁIﬁﬁ%r@m?ﬁ(iﬂ?ﬁ{to M+
B 3R (EC) frn IRAE B S5 90, 20, % I S Ab 3G EC 43 51 XTEé-(CK>0 89 dSm ™', ZbBEI(TI)
2.78 dSm ™' AbFH2(T2)3.65dS m ™" ZbFI3(T3)4.66 dSm ™' AbFE4(T4)6.15dS m ™', Gil4s5REY,KE
FHE(O~10 em) IEFRER T S W EC Z M2 BEFEMCC R, XKW R ML WA R R E Y+ R E
R Ak IR AR 3 R YRk A ER TR 4 T DL GE i AR SRk AR R . SRR BT AN ()RR B A A R Eh K A
Y5 b 83 5 0 TG Ak o A R (p < 0..05) o AR RS R 2 BE 1 YR A= Ak 15 Ak b X B TORK: w3 ™ B 5% I, X
= fFJ{)IlﬂﬁE%?ﬁfﬁﬁ‘*ﬂH’Jmﬁﬁmi’@ifi&ﬁﬁ@cﬂ\*“U\iﬂ(ﬁﬂ:ﬁﬁT%ﬂﬁﬁq& B4 26T EC <2.03 dS m ™",
%%4&]1;2.03 dSm™' <EC<3.76 dS m™" |4 1M:3.76 dS m™' <EC <5.32 dS m™' %2 IV:5.32 dS m™' <EC<
6.15dS m ™' 2%V .EC>6.15dS m ™',

KR B Bl S b 5 il AR AR R A ER AL K

rESES S155.471 X #kFR IR £ A

AR, IR B i 5 2 AR B Ok R A, A AR A

HPIBAE 5 B AL 5 7K AL 18] e 45

Vol. 49 ,No. 4
July,2012

Az R PR AT 5 A R AT B0 58 2 FE T 5 R AR
(2) LB

BOBE S M - 9 A S 5T R A T B 4] A 2

AMBGRHSAMMR, AEMNTRMACE T
RSB R MK AR E

8 ) 249 A A b T R g kR A R A N
T TR AR b R TP L B S 2 — Xt
TR M R R R R A KR R
ﬁﬁﬁi%ﬁﬁ%%ﬁﬁ@%@%%%EMTﬁ
THIRFSE T E R AR A A A R £ 7 A b
WAL A ﬁﬁmmﬁo
LR b, B % - 398 Y A £k 35 1 1 46 2 4 e 7T
AU« (1) W FME AR 55 70 Hedn s AR 9 £
SESR AR AL b 2 K2 5 35 7 I 4 i A B
F9 e A 2 5t A 7 X, Ak T 7 AT, LA A ML AR
S, 4 B 2R 0 Al A R I e A G 9
SANILIRS  AEE R D 2 I b K )
il Y1) — o B o ) 5 M 5 ) 2 B A 3 7

# AR TR £2 5 H (200903011) % 1)
O IREE , E-mail ; zqduan@ issas. ac. cn

PERE WA ik 80 (1985—) , &, IR H RN 1 L BF o0 A, 222 SR iAol 1k

Wk B 41.2011 - 08 — 17 ; Wi B 45 o H 912012 - 01 - 13

RLASHE ' e & bk B T Ve ok B
Vs MG IE B HUIR A . (3) H s R AR B
R iR R BRI R R R, A B HE R R
BRI, IR I8 R R R S A B R 26 R R IRk
W AL A % 3 A 00 1 T8 R 5

SV A 1 RE W A — RE R B b R K
AR A Y K A B AR 22 1 it S i R ok e R I

M T A TG vk 58 43 i F T A [R] B4 350 it S s B 58 K
AR R Y b U A #h B AL o XL EE AT B X
A [F) B =12 i B 58 AR 0 FAS [R] 286 B i) - HE AR
Hh A T 5 2 AR A BRI B Mk
ABEFE R T2 B R E ) — A O i
b - EUCAE $h A 2 G S I, LA HOR 48 5 B0t 3
b - S 0 A SR B L R B i i T R A o A B
%olﬁ%%ﬂ%ﬁm%ﬂ¢ﬁﬁﬁfﬁﬂﬁ*
LR R VR ER A Y A R IE TR A VL

H Eh B AL T AOWESY . E-mail; jjzhang@ issas. ac. cn



674 + e

49 %

¥

AT TC A T 3 AR, 2 e s it A ol 19
PRI 3T S T A O B A U AR G AR
5% S b AR 5 1L LE B 0 RS 4 T RRL 2 S A
A7 M) T B 5 S 7 M Y R

bR ik

1.1 K5i&t
AARIGAEVL I35 48 28 N 7 (32. 755°N,119. 891°E)

WERM N LT, 2009 4E 4 HAET H, Kl
(200 m x25 m) H 4 R 15 o 150 /)N X T
BUS m*(5 mx3 m) , fE R, 3 4 AKX, ik
FHE(O ~ 10 cm ) ZE Y g ¥ 5 AUOK RS 4, L AR
FRank 1 iR, AKX ALEE 5 A b B AT,
B G A 4b B AT (R] R 4R ORE BT BR T . 98 ORE B
(5.0 mx0.8 m) 0.6 m, LB 1k 4 4b B[] 1)
MBI o b B AT B A A KR 3 —
NG .

®1 ik rEEAeERY

Table 1  Agrochemical properties of the experimental soil (0 ~10cm) in the greenhouse

e R AR 25 {EESF ) RO R iR
pH EC oM TN NO; -N Available phosphorous Available potassium Sulfate
Soil
(dSm™) (gkg™") (gkg™) (mgkg™ ") (mgkg™") (mgkg™") (mgkg™")
W KRG 4V 6.83 0.89 22.5 2.48 98.92 65.40 117.5 79.33

1) ¥ ,n =4 Means, n=4. @ Gleysols type rice soil
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Table 2 NO; contents( mg kg “!Yin the surface soil layer (0 ~10 cm) at different time periods

T AT R S R A R BEE R R AT A5 AL
A BEAH S ’ﬁﬁii@ﬁﬁlﬂ&&“ﬂ@?ﬁ%o

fh ) 4k J5 KB Days after transplanting
Treatments 7d 40d 70d 77d
CK 92.5 85.4 40.2 23.2
Tl 325.4 264.2 159. 9 111.4
™ 680. 2 519.4 294.6 258.3
T3 998.2 848.3 568.5 445.6
T4 1488 1 407 932.6 843.5

1)1 ,n =4 Means, n=4. 2)CK: %[ F& Control;T1:1.0~3.0 dSm~';T2:3.0~4.0dS m ';T3:4.0~5.0dS m ';T4:5.0~6.0 dS m "
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Dynamic variation of soil EC (0 ~10 cm) in the four treatments (T1, T2, T3 and T4) and CK in different periods (soil NO;

contents after one week of salt treatment, P40ds-40 days after planting, FBA-full bearing stage, and H7ds-7 days after full harvest)



676 + e

B 49 &

2.3 #EINKSHMTE

AT 4 (T4 B S (6.15dS m ™) T 48
i RS AT A2 R B, B AR SR R 7 K, T4 AT Y
IR AT, Bt LA T4 19 8048 78 LA S 19 I 7 45
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Fig. 2 Heights of tomato plants in 5 treatments at different times
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Table 3 Plant height and stem diameter of cucumber, yield of treated row, fruit yield,

number of fruit per plant and weight per fruit in CK and the treatments

TR
Weight per fruit(g)

BLBR R S A

Number per plant

b AT 7 A
Yield per row(kg)

B
Yield per plant(kg)

b 3> i EXil

Treatments Height(c¢m) Diameter( cm)

CK 110.3 +2.9a® 1.64 £0.04a 220.0 £11. 5a 8 24.58 £1.33a 1.76 £0. 09a
T1 93.5+3.1b 1.60 0. 03a 191.3 £13.5b 8 21.36 £1.56b 1.53 0. 11b
T2 72.2 +1.6¢ 1.58 £0.04a 161.3 +10. 3¢ 8 16.78 £0.94c¢ 1.29 0. 08¢
T3 66.8 +3.0d 1.52 +0. 10b 116.3 £18. 6d 8 9.34 +£0.41d 0.93 +0. 15d

1) £ 4122 ,n =6 Means +SD, n=6. 2)CK: X} i& Control;T1:1.0 ~3.0dSm ';T2:3.0~4.0dSm ';T3:4.0~5.0dSm~';T4.5.0 ~
6.0 dS m~". 3) FFEIE AR /NE FER R 0.05 KF 2% 5 8% Lowercase letters (a, b, ¢, d) affixed to the data represent significant

difference at the 0. 05 level
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Table 4 Vitamin C (VC), total soluble sugar (TSS), total soluble protein (TSP) and crude fiber (CF) of the cucumbers in the CK and the treatments

& T 2 %0 Quality parameters

b wp® i ,
#e: &K C ST I SRR A K2 4t
Treatments

VC (mg 100g~") TSS (g 100g~") TSP(g kg™") CF (g 100g™")
CK 3.33 £0.30a” 1.86 +0.23a 1.26 0. 11a 15.67 +1.24a
Tl 3.11 £0. 46ab 1.99 0. 40a 1.29 £0. 14a 16.33 +1.00a
2 2.98 £0.41ab 2.15 0. 56a 1.31 £0. 16a 16.94 +1.42a
T3 2.83 +0.24b 2.36 +0.49a 1.35 0. 18a 17.56 £2.32a

1) Y8 £ b5rifiE2E ,n =6 Means £SD, n =6. 2)CK.: %} & Control;T1:1.0 ~3.0 dS m "~

'T2:3.0~4.0dS m ™ ';T3:4.0~50dS m ™' ;T4:5.0~6.0 dS m ™!

3) [A) 5 Bt I T AS [R)/INE FBE RN TE 0. 05 7KSF |22 5 3 Lowercase letters(a,b,c,d)affixed to the data represent significant difference at the 0.05 level.

£S5 NRESLBITREO0O~10cm) 1 EBSEETEHISASEZANEXXER

Table 5 Relationship between electrical conductivity (EC) and NO; content in the 0 ~ 10 ¢m horizon of the control and the treatments
bt A TT LB 54
Treatments Relative equations Correlation coefficient r b
CK EC = 0.008 4 NO; + 0.132 31 0. 986 0.010
Tl EC=0.004 7 NO; + 1.23249 0.981 0. 020
T2 EC=0.002 7 NO; + 1.983 89 0.997 0. 004
T3 EC =0.002 5 NO; + 2.070 91 0.996 0. 005
T4 EC = 0.002 7 NO; + 2.059 06 0.984 0. 020

1)CK: X} Control;T1:1.0 ~3.0 dS m~";T2:3.0~4.0 dS m"
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g I, N BE A ok A, TL T2 R T3 4b B

70 B TR e AH LU XS IR B A7 B T e, HL ey 5

'.13.4.0~5.0dS m ™!

;T4:5.0 ~6.0 dS m ™"

AR PR B R, AR OGP A R B, B
MR 5 £ B 5 oR 2 | B 3 M K ((Height =
~12.23EC +122.31,r= -0.975,p =0.025) , 4 #
JRRE R R 15% .30% F1 60% Bf, A 7 19 + 3 H &
%% 2.33.3.69.6.39 dS m ', T1.T2 H1 T3 4bHi47
1) BT AR TE S % U5 5 35 SR I 118 25 R AH X % BR 3
AR B R LA T3 b A pR 25 M 5 X IR 2
[H]7E 0.05 KV LA 2SR,

BN bR 8 5 g R 2 6] 2 5 AU
KR AEEFTFEN.Y/P = -0.214 EC +2.017(r =
-0.964, p=0.0036) , SRR T 10% 30% |
50% F1 70% K, % N Y 4 8 5 3855 5 Oy 2,03
3.67.5.32 F16.97 dS m ™', & 4b AT B MR SR S2 8K
BAREEES., H/NARLES LR SR
W 5 W FE A O C R, MO B D WSF =
-25.099 EC +250.02 (r = —0.954, p =0.046)
214 2 5L A X B2 R R 10% 30% .50% 1 70%
If, % N7 f 4 L S R 0 2,09, 3.83.5.59 Al
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(TSS =0.130 EC +1.702,r =0.961,p =0.039; TSP =
0.023EC +1.233,r =0.972,p =0.028;CF =0.503 EC
+15.07,r =0.989,p =0.011) , SR RI4AF C
Fri B IR G INA R KRB, H B UG
FZ(VC=-0.132 EC +3.458,r = -0.998,p =
0.002) . #h3 1Y 3G A A T v IR 52 8 AT 1
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JBT R 42 vap 5 1B [ e 6 43 f) 3 e g b 1 IR S
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I T B BT A B R o T DLk 40 Y i X I s
JoE 4 5 Wi IO 3% R AT 25 5 PEA o
3.4 MARBITEXRERFTUIRHEIL
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B, WK Sz iR R C SR BEE IR LM
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BN 5277 & 1 3l 5 23 (EC) I FHH
2.03 dS m ™', il FHUEAK T Maga’n 45 78 2008 4E
SERIEM A EC IR A (EC =3.2dSm ") 5%
AT BE S T o IR 78 21 A X 4 48 b 43 T in AR
AL 2B TGS S A X BRCR [ 10% .30%
50% F1 70% B, X N A 4 B8 S 3850 i Oy 2,03
3.67.5.32 F16.97 dS m ™" ; 24 3 JIUkk /&5 AH XX BE R
[% 15% 30% £ 60% B, %F N7 () 1 358 B 5 00 531 Ay
2.33.3.69 f16.39 dS m ', {H 2+ il § &Kk
#6.15 dS m™' (T4) I, ¥ )R &) 3 A 2T,
T LA, AR K A b A - e v AR SR A 4R 5 2%,
BRI 43 g 6 iR, BN4E44]:EC <2.03 dS m ™',
8 1.2.03 dS m ' <EC <3.76 dSm ™', 210,
3.76 S m ™' <EC<5.32dS m ™", Z4IV:5.32dS m ™' <
EC<6.15dS m™' ,%4¢V:EC>6.15dS m ™',

6 KIZANMRETERERNEERM T ERERZTUSIRSN

Table 6 Guidelines for grading of the NO5 -SSS of soils under greenhouse dedicated for cucumber cultivation in the Yangtze River Delta, China

YR A & EC X T ik B
Soil secondary salinity class (dSm™") Effects oncucumbers
I <2.03 L 1 sg e m] DL Z AN TE B B A 1 7 4R
I 2.03~3.76 MM AERK WA 0 ~15% , 724 F[% 10% ~30%
Il 3.76 ~5.32 MR AE KW A 15%~30% , 77 4 F F 30% ~ 50%
v 5.32 ~6. 15 FE bR AR K8 30% ~60% |, 77 T FE 50% ~T70%
\Y >6.15 A KW KT 60% , 7= KT 70%
1)1:5,25C
R TR A AL, AT L TR 5 R S 0l
4 5 i JEAT KR RRER A E U R SR WAL R 4 5 AN, B

RETER SRS LR S EZH R
FA AR W], b i A R £h TR A b R
PR FERE AT LAHT - e 5 R RN R AR R . BEH
b SR I B HE T, v TR A g RS A R R R

S EC <2.03 dS m ™', 25 4% 11:2.03 dS m ' < EC <
3.76 S m ™', 241 :3.76 dS m ™' <EC <5.32dS m™',
IV :5.32 dS m ™' <EC <6.15 dS m ™', 254 V. EC >
6.15 dS m ™' X I I AT LAFE T T AT 35 it = b Y
T R 6 ) + ey AR b A EAT S G, F ST — B
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THE CLASSIFICATION STUDY ON NO, -SOIL SECONDARY
SALINIZATION IN CUCUMBER-BASED GREENHOUSE

Zhang Jinjin"'®  Duan Zenggiang'' Li Xun'
(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)
(2 Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract In China, nitrogen fertilizer application rates in intensive agricultural systems have increased dramatically
in recent years, especially in protected vegetable production systems. This excessive use of nitrogen fertilizer has resulted
in soil secondary salinization (SSS), which has become a significant environmental stress for crops such as cucumber, in
the protected farmland of China. So it is necessary to propose some guidelines to direct the management of SSS in facility
agricultural areas. In this study, the NO, -SSS classification was studied in greenhouses planted with cucumber ( Cucumis
sativus L. cv. Dongfangmingzhu) in Taizhou, Jiangsu Province, East China. After the soils in these greenhouses were treated
by different concentrations of nitrate, the SSS levels expressed by electrical conductivity (EC) were studied at 0. 89 dS m ™'
for control, 2.78 dS m ™' for treatment 1 (T1), 3.65 dS m ™' for treatment 2 (T2), 4.66 dS m ™' for treatment 3 (T3)
and 6. 15 dS m ™' for treatment 4 (T4). The results showed that there were significant relationships between NO, contents
and soil EC in the surface soils, implying that the change in soil quality resulted from the difference of nitrate contents
could be expressed by the level of the NO, -SSS. The level of the NO, -SSS was significantly related with the cucumber
height and yield (p <0.05). Then, the classification for NO, -SSS in cucumber-based greenhouse in Yangize River Delia
was identified as five levels according to the effects of SSS on the cucumber height and yield (level [: EC <2.03 dS m ™',
level I: 2.03 dSm ™' < EC<3.76 dSm ™', level l: 3.76 dS m™' <EC <5.32dS m™", level IV: 5.32 dSm™' < EC<
6.15dSm™", level V: EC>6.15dS m™").

Key words Classification; Greenhouse; NO, ; Soil secondary salinization ( SSS) ; Cucumber ( Cucumis sativus L. )



