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consumption of vegetable fields were conical relationship. The yield decreased significantly when

irrigation volume was below 75 m® » hm™?,which was lower than the control 26. 72%. The water use

efficiency increased significantly as water irrigation decreased, which was 16.19% —121. 62% higher

than that of the control. In this study, based on comprehensive consideration of growth, yield and water

use efficiency, suitable irrigation amount under film-mulched irrgation was 930—1 230 m® » hm™? for

greenhouse tomato growth during autumn-winter season.

Keywords: greenhouse tomato; water saving irrigation;irrigation amount; growth dynamics
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Table 1 Effects of different crop straw returning combined with complex microorganism preparation on

THWD

2 HBRESH

2.1 EYRBFEAERES & EYEFTIEEH
N g 3= 0 A1)

MR 1A LIE M, T1. T2, T3 B+ ERE A
BACEH RSN H 3.03.3.27.3.69 mg » g !
A1 15.55,17.32,19. 22 ymol » m™? « 7!, HA,
T3, T2 b4 2 & &4 Bl B 25. 1% 0
10.8%, & % 4 B & X & 30.0%

photosynthesis in melon

HEREE pirpii b i ok SARE YIRLATER COz M
A Chlorophyll content Photosynthesis rate Transpiration rate Stomatal conductance Intercellular COz concentration
Treatment /(mg+ g1 /(pmol + m™2 » s71) /(mmol » m—2 « s71) /{mol * m™2 + s~ 1) /(pmol « mol™1)
CK 2. 95¢ 14, 78¢ 3.07d 5.12¢ 238. 5¢
T1 3. 03¢ 15. 55¢ 3. 12¢ 5. 45b 254. 3¢
T2 3.27b 17. 32b 3.75b 6. 45a 285. 3h
T3 3.69a 19. 22a 3. 96a 6. 56a 300. 1la

: FFIAF/NE FEFERTE «=0.05 KF FEREE. TR,

Note; Different lowercase letters in the same line mean significant difference at 0. 05 level, The same as below.
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23. 026 F0 15. 6 %0 , RBIFEFT I8 H B A Y B 57 ]
BERSRETINT 3R, b5 2

x2 FYRKFTEHESSEYEARIX
BEAEE I At S HRI R
Table 2 Effects of different crop straw returning
combined with complex microorganism preparation on

Fv/Fm and ®psp in melon

hbyg v e &S LhRaibE R
Treatment Fv/Fm Orsn
CK 0.712d 0. 301d
T1 0.767¢ 0. 323¢
T2 0. 823b 0. 401b
T3 0. 876a 0.412a
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Pl S &80 5. 72,5, 05.3.91.3. 50 mg » g!
FW f1 3.20%.2.95%.2.82%.2.31%, & 4 58
2R B F (P<0.05), T3.T2.T1 A FI% ]
W 22 R R0 Ui S A B R % ' 43 1) Sl 165. 3,
134.5.72.5.68. 7 mg » g ' FW 1 274. 5.245. 6,
200.3,198.7 NH,* N mg+ g ' FW, T3 f1 T2
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Table 3 Effects of different crop straw returning combined with complex microorganism preparation on
biochemical matter content of leaf in melon
e HREE AIAMESE HERE & WEARRER AEMEARSE
T Sucrose content Soluble sugar Proline content Free amino acid content Soluble protein content
reatment
/(mg+ g 1FW) content/ % /(mg +* g7 1FW) /(NHsT-N mg » g 1FW) /(mg e+ g 1FW)
CK 3.50d 2. 31d 68. 7d 198. 7¢ 8. 56d
T1 3.91c¢ 2. 82¢ 72.5¢ 200. 3¢ 9.01c
T2 5. 05b 2. 95b 134.5b 245. 6b 11. 54b
T3 5.72a 3. 20a 165. 3a 274, 5a 12. 34a

AT P 2E R T B AR W B AL BRI X R (P <<
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B RATGIREERADIEN T EHEIFZ —.
T3. T2, T1 kb FRFNXT BRAR 2R 18 S 43000 24. 23,
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F1#TH(P<0.05), T3.T2.T1 AbBEFISTAEAR &R
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et 28 W W R ROR B Ak (R 4. TH R IR R B
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Table 4 Effects of different crop straw returning combined with complex microorganism preparation on root activity in melon

ik RREN AR IR BT 4 B EB & RS M
Treatment Root activity/(pg * g~ ! » hm1FW) Nitrate reductase activity/(NOz pg+ g1 * h™1)  Glutamine synthetase activity/(AOD » g—1 » h™1)
CK 15.10d 12.09d 0.54d
T1 16. 83¢ 14. 03¢ 0. 66¢
T2 20.12b 16. 78b 0. 75b
T3 24. 23a 18.12a 0. 82a

2.5 {EMIREFIEHERE S EYET X EEH
KR E TR

VERIREFT I T ANt 2 A2 M e 0 24 vl et
B b b AR AR AR A I, RN  ZEM L B
T AR Bk b FRAR AR BT A T IR B LR T
B AR B0 B 3 I 0, 4% AR BRI 22 7 B3 (P<<
0.05), FHER /NZFEFFE I Tt A 0 G5 Ak 2
RORAL T B A2y B A LA X B, R L T3 4k
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FhFF i HEE S SRR E TR R A K
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T F AR LY R T (R By
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T340, T3, T2, T1 4b¥EFn CK FZEE M- %
FI—ZR AR B0 38 14.5.12.9.10.5,10. 3
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Table 5 Effects of different crop straw returning combined with complex microorganism preparation on

growth and development of shoot plant in melon

731 £ FREEM ki /S NI A Hiki PEEERE PR EMTHEE  THmEE
A Plant height  Stem diameter Number of main stem  Leaf area of single Shoot fresh Shoot dry Dry matter
Treatment /em /em leaves/ H plant/cm? weight/g weight/g rate/ %
CK 91.3d 0. 58¢ 10. 3¢ 4129.9d 212.5d 18. 2d 8.57d
T1 98. 1c 0. 69b 10. 5¢ 4 323. 4¢ 238. 2¢ 20. 9¢ 8.77¢
T2 108. 2b 0. 85a 12. 9b 4 567.3h 255. 4h 25.5b 9. 98b
T3 112. 3a 0. 87a 14. 5a 4 826. 3a 265. 3a 26. 8a 10. 10a
®6 EYENTEHRESSEWANMNEEHNERRRERNZT
Table 6 Effects of different crop straw returning combined with complex microorganism preparation on
growth and development of root in melon
AbEE — AR BRRAR R BHRRRTHRE THmE L
Treatment Number of primary lateral roots/4& Root fresh weight/g Root dry weight/g Dry matter rate/ % Root-shoot ratio
CK 12.8b 15.05d 1.32d 8.51d 0. 062¢
T1 13.3b 16. 23¢ 1.41c 8. 66¢ 0. 064¢
T2 15. 2a 18. 29b 1. 66h 9. 08h 0. 065b
T3 15. 5a 20. 12a 1. 86a 9. 25a 0. 069a
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FORDD TR R . ThRE M B R SOk
R ELPR SRR S R AR L
HH TEE i A 4 D 511 T AR gk A A IO S RE R R 42
HL R AR . TRk A R

b AR | S A AR SR T T ) R
W BAETR AR A Pt ae iR & . A K R & HE R I
B T S =R B A 7= B AR I SE BT T T At

MBI ICECRE , A Y S S e s
BLitAE YR A —E AR AR (B DUEE 1R B
ME AW ERBOR R, B, AR 1% AR Al
JRBEATRR ERAEFTIEH 15 000 kg « hm ™2 +EHE
MEAEWHETIERMEME 15 d e 454
YIBEN 20 mL » Bk~ EAR AL BET] R Ef I H 0] A 7=
5%,

SE 3 HK
(17 B4, vhXomk. = FRR AR M. JL3T . MR Tl
BAL, 2015,

(2] B%, THR,BELA BEAEYEERERLZERE RS
FERGLT]. TIVE A 224, 2011, 23(3) : 34-39.

(3] ZERB,.%0,E50E. % BRI HENE R3S
MR B 7= R B e [T . @ g Al 2 4, 2007, 22 (1) 10-
14.

(4] =H%E,BiBER, TR AR FE YRS FFE B E 3% R E
KESEAR LR m [T, Vb P2, 2013, 33(10) ; 2065-
2070.

(5] Zesra, BEK, KER, % FEFF B EHE B L3 A Yk
RE[T]. AR R 2E2: 4, 1992, 23(4) : 375-379.

(6] Medr.ikamel, THE. RREEKEXREREDER K
WMEMTHEMZWLI] EYE RS BRI, 2000, 6 (4);
476-480.



5 1339

It B B Z2 73

(7] SKISHE, BERZE , HOURE, 55 BEREHIRIX A SE KRR
TERAEMK R B E N [T]. A&, 2013, 24 (8) . 2287-
2293.

(8] XUFEME. E-A#CEY R &k s S8 R[],
bR, 2016(3) £ 43-45.

(97 XUZR. ) H 225858 38 AL 38 18 R AL LR [ D] K&
AALIRE R, 2011,

[10] SCHREIBER U, SCHLIWA U, BILGER W. Continuous
recording of photochemical and non-photochemical chlorophyll
fluorescence quenching with a new type of modulation fluorometer
[I]. Photosynth Res, 1986,10(1-2);51-62.

(117 244, Phat, X2, % AW 2R 3R LI 50 R B A B R

MR 2 e BRAT, 2004,

[13] HE &, =%, i 3 e Rl ko
K224, 2003, 4(1), 74-78.

(14] ZFF, TR, THEE, % EET R EERNEHERT]
= B EY T, 2000,22(1) ;. 61-64.

[15] BRSLZE, AR T, X3, 5. fEM A ZE R SR AR R
077, dbFE#,2018(7) : 151-156.

[16] 1B, Mk, BERE, 4. 3 MR M BRI B R 5
Btk SAE AL ]. P ACRMBME K2 % (H R BHE D , 2010,
38(2),109-116.

[17] YANG F J, WANG X F, WEI M, et al. Effects of NOs-

stress and recovery on chlorophyll fluorescence parameters and

M. 4632 RS #F W ARAL , 2000.
(127 AREM, B 5. b Y AR M, BRE. MREL

ATPase activities of cucumber seedling leaves[ ] . Chinese Journal

of Applied Ecology,2006,17(3):403-407.

Effects of Complex Microorganism Preparation on the Growth and
Development in Facility Continuous Cropping Melon (Cucumis melo L. )

MIAQO Jinshan! , WANG Shuyong? , LIU Jie!
(1. Institute of Horticultural Science and Technology, Weifang College of Science and Technology, Shouguang, Shandong
2627003 2. Comprehensive Agricultural Service Center of the Qiaoguan Sub-district Administration of Changle City,
Changle, Shandong 262408)

Abstract; Continuous cropping thick-skinmelon variety ¢ Weike Houtian No. 1’ was employed as
material, effects of different crop straw returning combined with complex microorganism preparation
composed of lactobacillus buchneri, actinomycetes, etc on the growth and development in greenhouse
were conducted so as to provide the basis for high efficient cultivation of melon. The results showed
that carbon and nitrogen metabolism of melon were increased with sweet corn and wheat straw
returning combined with complex microorganism preparation, functional leaf photosynthetic rate and
PSII maximum photochemical efficiency and actual photochemical efficiency increased significantly.
Sucrose, soluble sugar, proline, free amino acid and soluble protein contents increased at different
degrees. Nitrate reductase, glutamine synthetase activities and root activity were improved
significantly. Sweet corn and wheat straw returning combined with complex microorganism preparation
promoted plant height,stem diameter,leaf area per plant and matter accumulations of roots and leaves
in the continuous cropping melon to speed up the growth and development. Among the treatments,
sweet corn straw returning combined with complex microorganism preparation was the best.
Therefore, sweet corn straw returning for 15 000 kg » hm ?- dipping roots before field planting and
watering roots by complex microorganism preparation for 20 mL per plant after 15 days of field
planting could be used as a reference for actual production technology.

Keywords: melon; continuous cropping; crop straw returning; complex microorganism preparation;

growth and development



