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Fig. 1 Daily change of the soil average temperature under

plastic-film+mulching and wheat bran
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Table 1 The effect of average temperature increase in different layers under plastic-film mulching+wheat bran
+2 #: CK S-¥3#8 18 Average soil temperature compared with CK/°C # CK H¥HiE
Layer/cm 1:00 3:00 5:00 7:00 9:00 11.00 13:00 15:00 1700 19:00 21.00 23:00 Daily average temperature compared with CK/°C
10 4.6 4.4 4.2 4.1 4.1 4.7 5.8 6.4 6.7 6.4 6.0 5.5 5.2
20 4.4 4.3 4.1 4.0 3.9 3.9 4.2 4.6 5.0 5.3 5.2 5.1 4.5
30 3.5 3.5 3.4 3.4 3.4 3.4 3.4 3.6 3.7 3.8 3.9 4.0 3.6

2.3 IR E BN L HIR 2R R
MR 2 AT LA, H 22 B8 2 B3 i e, 1
ez AR+ AL B R AN A R R B IR 2 A KRR

ERIHEK,10,20,30 cm + )2 H iR 2 453 16. 2,
8.9.4.9°C, 8 CK AR T 3.3,1.7,0.7°C,
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Table 2 The effect of daily temperature range in different layers under plastic-film mulching+wheat bran
o 10 cm AR 2 20 cm HiR# 30 cm HiRZ
I Daily temperature range of 10 cm/°C Daily temperature range of 20 cm/°C Daily temperature range of 30 cm/°C
Teatment
1 2 3 SE3 Average 2 3 -3 Average 1 2 3 -3 Average
Xt CK 13.1 13.2 12. 2 12.8 B 7.4 7.6 6.7 7.2B 4.3 4.5 3.7 4.2 A
B+ %k
17.0 16.6 14.9 16.2 A 9.5 9.4 7.9 8.9 A 5.3 5.1 4.2 4.9 A
Plastic-film mulching+wheat bran
# CK 128
3.9 3.4 2.7 3.3 2.1 1.8 1.2 1.7 1.0 0.6 0.5 0.7

The difference compared with CK

WA —F R R F R RR 257 B (P<0.05), R4[[,

Note: Different letters in the same column mean significant difference( P<C0. 05). The same as Table 4.
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11.00~23.00 ,%ﬂgﬁﬁﬁgiﬁig j][] T 30 cm j:)%:'iﬁ Table 4 The effect of yield of tomato under
1 40°C %ﬁﬁé} It . %Hﬁ —+ i%}{ﬂ\ﬁ E(J 10.20,30 cm plastic-film mulching+ wheat bran
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Table 3 Percentage of more than 40 degrees in the days of
the total number of days and maximum temperature under

plastic-film mulching+wheat bran

. Xt B B+
. CK/% Plastic-film mulching+wheat bran /%
Time 10 cm 20 cm 30 cm 10 cm 20 cm 30 cm
1.00 0 0 0 40 40 20
3:00 0 0 0 30 30 20
5:00 0 0 0 30 30 20
7:00 0 0 0 10 20 10
9.00 0 0 0 10 10 10
11.00 0 0 0 50 10 10
13.00 20 0 0 70 30 10
15:00 40 0 0 80 50 20
17.00 60 20 0 80 60 30
19.00 60 20 0 80 70 40
21:00 40 20 0 80 70 40
23:00 10 0 0 60 60 40
BEEE/C  46.4 40. 6 38.4 56.9 49.2 44.8
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Fig. 2 The effect of disease rate of tomato fusarium wilt under

O =N WHE U IO

KGR Disease rate/%

plastic-film mulching+ wheat bran
3 H#Hr5itig
X BH BB 7 00 BRI L Al R AR 38 455 [ B X R IR
A 2T P BE , DRI b, 48 v A P 3 TR B R S 4 T TR 4P

B, 7E T BB 22 1L b X AT K FH BB T B B A -
ZEMENE, T B RS TR EYRE  HRREE.
HEZM BB 40CREME /S, I ARET +
PR b TR, A5 T ARG 250 1 RO R PRI 3. 77 X6, 1
667 m® PEEHEN 679. 4 kg, HEF H 2,

I K PH 8B 7 2 45 ] %0 F At 13 H 3R
B HRERIRE. HR2ZM &R R EE,
WAEPRIE i R E R IR e E A A T
TR A P B8 B 7 5 A% BRI 5 NotoH™) 7 74 BF 2 1) BF 57 2%
B, + R T AR B 34~46°C 1 3k B4 s E
TR, 759 Cartia 7E R KFIMIBFGT R BH , 4B 25 /5 1
TR IR B 33~43°CHT , RSB 4T 45 ] 150
BEEMET AR H IR R ADBA R ATt — iR
R K PHAE NPT AR 45 4k B Ml 8OR . x5 R R
B+ 22 2k K PHABTE 3 7 8 10,20.30 cm +3EH
IR CK 436N T 5.2.4.5.3.6°C, M iRE
AT 3L F) 56. 9.49. 2.44. 8°C, X XA E L MM A K ZE B
RAF], 10,20,30 ecm + )23 H #H 2 5 5135 16. 2,
894 9C KB CKHaINT 3.3.1.7,0.7C, 27 8
=, H B zME LR mmED . Y EgR 5%
AREED FIsK B RS BB ST A5 R — L

Seizo ' FT A L 40°C AR NS 3% 4E 5 d,
R 7 h AREEL R R BE TR ; Stapleton 212 57
RI, BR T EEFRELE 4°CLREE 100 min, I HEF
2 8 d, & BB R/ 90 %6 LA | B4 Seizo™™ HIBFSY 72
S CRMIMEMMEM T, BRZ 7 h,Zad 10 d, Al
YN R E T R B 30 em £ RIRESKH
FEAGRIFLE 32~36°C, T LA RRAL XS 20~30 ecm /2
ML= ERBER. ZRBERERA, FE+E
AR K FHRBTE /5 IR 40°C AR [a] ik 2 38 I, AR
RBLERT 5 R E 4t B, HE &S T 4 ik
80 %%, I IRIRAE £ K it 40°CRIM 23 %, kL&
7£ 1.00~5:00 F1 11:00~23:00, 3 H R K F2EE 3 in
T 30 cm +2#8 40°CREE /L.

KIHBEHF AR R —T I B R AR R AR, H
HERACRAR KRR B e T AL R (] (R 451 7K

51

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn

- ZHEEZ -

F @ ¥ 2014002):49~52

FHARES R BEAT R PHAB I 3 X K 3 AR K A B 95 Hh
B BAREZ , BT LUE R RUR I T Bk R 1) K 3
FERTEIA K2, = KR E R E R 435 CK [T R
EEF XM K PHREH R = T —E#m. X
BEBE I A, BB SR K PH BB H R 78 [ A1 5 26 1 X
WP EF0 R B S R, B I R ER B R
AR R IR EA A B K, A HERKHEHEERR
T 2 A A PRI X B TAE KR BRSO & 1 10 3 —
EiE. HIRBEHCREPENEDEEH. B
4 6~7 AR, 7.8 AR, HAE T BB 22 1 i X iz st
BAFEZE, H BB FEL, HFRER, KEZ B X
AF . AT A B A ) 4T K PH R In B 2 L SR 213
il H AR SE S Y B Y, H 45 R R I X 04T R
FH BB TR 2 T L) B 08 3R AR 28 s 22 14 2 2 A T 3484 om
A &

&% 3k
[1] FER REHEOFEVRIRS REL] +EHEK,2006(1) :125.
[2] RRZE, XN, R, 55 KA R %R R R RS R
i AR R LT, ARAb Al R &2 4R , 1997, 28(1) - 33-38.
[3] BRAEAN, BT #, 3RBEE. Peri sk R 454 i () B A IUR X3
B R AT R VA B ARG LT . Bt gl B4, 2006 (6) : 89-91.
[4] Mc Govern R J,Mc Sorley R,Bell M L. Reduction of landscape patho-
gens in Florida by soil solarization[J]. Plant Disease,2002,86 :1388-1395.
[5] Nico A I,Jimenez-Diaz R M, Castillo P. Solarization of soil in piles for
the control of Meloidogyne incognita in olive nurseries in southern Spain[J].
Plant Pathology,2003,52(6) :770-778.
[6] ZEAR,FFELZFERM. RS- K PHREH R 1 HEBH 1A TR SRAR G528 iy

FABTFELT]. S PHAR 2 e 4%, 2004, 21(20) - 122-124.

(7] BSHR. BaA K AFA YL BEAT K BH e A P iR 2 + SR 45 2% iy
s KA R L. B B A SRR ,2008,16(1) : 75-79.

(8] SkEARL, SREMI, HAEIR. 0 A o5 1 R BH BB I 3 KX K A3k
AR R A LT]. WA MO R 224, 2007, 35(12)  72-76.

(9] BARREZS,3KEE, TR IE, 45, K PHBETH 3 00 1R %8 1 SR B 20N & B 1R
FTARGE2 BURBCR T, A2 75541 2009, 29(12) : 6664-6671.

[10] Ak, BEAK AL, B A1 K PHRETE 32 A A [ b 207 0T + 3R BE 1
WA T]. A6 B 25, 2012(8) 1 154-157.

[11] Ki U K, Kim K C. Possibility of soil solarization in Korea[ J]. Korean
Journal of Plant Protect ion,1985,24(2) :107-114.

[12] Stapleton J J,De Vay J E,Lear B. In vitro effect of ammonium phos-
phate fertilizer and soil heating on root galling of tomato(Lycopersicon escu-
lentum cv. Early pak 7) by Meloidogyne incognita [J]. ] Nematol, 1989
(12) :589.

[13] Noto G. Soil solarization in greenhouse: Effects on tomato crop[]J]. Acta
Hortic,1994,357.237-242.

[14] Cartia G. Soil solarization: experments in Sicily[J]. Informatore Fitopa-
tologico,1989,39(5) :49-52.

[15] RBeHR, XL, K BH REN B VA MR 45 22 By e B L L3 R 5 1L
Y3t LSRR L] B E A SRR 2007, 15(5) :46-50.

[16] Seizo H. Soil solarization in Japan[ M]. Soil Solarization CRC, Boca
Raton,FL,USA,1991:215-226.

[17] XUBee, XUBEFE, Th 5 2% 55, P FH B 08 O 2 R AT R PH BV B 0 £
R B R LT]. o AR5 2004,25(3) - 21-25.

[18] Grinstein A, Ausher R. Soil solarization in Israel[M]. Soil Solarization
CRC,Boca Raton,FL,USA,1991:193-204.

[19] Tjamos A. Soil solarization in Greece[ M]. Soil Solarization(eds Katan,
Jaacov,DeVay,James E) Boca Raton:CRC Press,1991:205-214.

Effect of Solarization with Plastic-film Mulching and Wheat Bran on
Soil Temperature and Growth of Tomato

ZHANG Yan-li' , LI Jian-she' ,SHI Juan'-
(1. College of Agronomy, Ningxia University, Yinchuan, Ningxia 750021; 2. Key Lab for Restoration and Reconstruction of Degraded
Eco-system in North-western China of Ministry of Education, Yinchuan, Ningxia 750021)

Abstract: Taking ‘Ouye’tomato seedlings as experimental material, the effects of solarization with plastic-film mulching
and wheat bran on daily average temperature, daily temperature range, maximum temperature and duration of high
temperature of soil as well as the incidence and yield of tomato were studied in Ningxia region. The results showed that
the use of film covering in addition with bran in soil solarization could significantly increase soil temperature which could
significantly reduce the incidence of tomato blight and increase tomato yield. The soil daily average temperature and the
daily maximum temperature were significantly increased in the condition of film covering in addition with bran. And the
soil daily maximum temperature in the depth of 10,20,30 cm reached as high as 56. 9,49. 2,44. 8°C with the amplification
of 10.5,8. 6,6. 4°C respectively. It was also showed that the soil daily temperature range increased with the most effect in
the soil below 20 cm;the percentage of the days when soil temperature were higher than 40°C was raised both in the soil
with different depths. In a word, the soil solarization effect showed that the incidence of tomato blight reduced 9. 53% and
the average area 667 m’ yield increased 679. 4 kg.

Key words: soil temperature;solarization; plastic-film mulching+wheat bran;tomato
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