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B AT FRFRBES RN R 4 1~T.7 3F /Ao 1. 4~2.2 B /#%;50.70 d b, 54 F A 124
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Abstract: The watermelon field continuously cropped for five years was investigated between 2007 and 2012 in order to

analysis the effect of soil enzyme activity and nutrient of gravel-mulched with different crop stubbles (watermelon—

sunflower , watermelon—pea, watermelon—>chili, watermelon—cotton) in comparison with watermelon—watermelon. The

results revealed that,with the increasing of soil depth of the same crop stubbles in the depth of 0~30 cm,the content of

soil enzyme activity had a significant increase, while total nitrogen, soil organic matter and soil water also showed the

increasing tendency with the soil depth. The content of soil enzyme activity with different crop stubbles treatment were all

lower than that with continuous watermelon cropping treatment, while other indicators appear with different root

distribution and absorbing ability as the differentiation state. All in all, the soil fertility of watermelon crop stubble was

higher than the other crop stubbles. The soil of gravel-mulched was more suitable for watermelon.

Keywords : crop stubbles;gravel-mulched field;soil enzyme activity;soil nutrient
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L2 Rk

HERAT R, 3 SRR LTI SR AR S B AR
BRATHE 20 em X 20 em X 30 cm, B85 BE 3K 200 000 #/hmt ,
JRIBA B ARIEAE
L3 Rk

R TF 2014 48 3 H S, AR P90 B 1 3 X A4 B
HIALIRA A HATER T AL E R E B PEK . R
AFEEAVUC TR EMBEASR 3 MR, R E 3
MAKFGRE D, RIEREKF,RA L (3D IERLER
THEAT S , 3t 9 ML G, AL HA A FIE 10 R, R
FRAR RO R ERE #EATHIEREMG T 5. REE
R, W L (3") IER LR 1750 (K 2).

*1 ERREGIHTERSKFE
Table 1 The factors and levels of orthogonal experiment design
K % Factor
K AFHLIE BT CHKMR
Level Organic fertilizer Height of cutting-stem Watering frequence
[ (kg e BR1) /m /(K d™D)
1 0. 00 0.2 1/2
2 0. 25 0.3 1/3
3 0. 50 0.4 1/4

RN 7 d FEEIFRHE 27 d EXARK R
BRHT 2R A B0 R I 43 0 o [ i 4 ok A 559 )
Z£;50.70 d JFMESE M =i KB M E K ER R
PREEZESE &, BT AR & (kg/hm’) = BR = & X
FONRRE MRBL (bR /hm? ) = (22X 10 000)/ BREE X (247

*2 L, (3*)IE3zi&it
Table 2 The Ly (3*) orthogonal design of the experiment
RS AFHE St R
Test A B AXB C Treatment Implementation
No. combination plan
1 1 1 1 1 ABG ARIEAHUE, ET 20 cm,2 d Bk 1 W
2 1 2 2 2 ABRG KRB, ZT 30 cm,3 d Pk 1 %
3 1 3 3 3 ABG RHEA B, BT 40 cm,4 d Pe7K 1 R
4 2 1 2 3 AsBiCs AHUIEO.25 kg/#k, T 20 em,4 d 38K 1 K
5 2 2 3 1 ABC AHUEO. 25 kg/#k, ETF 30 ecm,2 d 38K 1 K
6 2 3 1 2 ABC AHUEO. 25 kg/Bk, ET 40 cm,3 dFK 1 K
7 3 1 3 2 AsBiCz AHHUEO.5 kg/kk,ETF 20 em,3 d Bk 1%
8 3 2 1 3 AsBG AHUEOS ke/Bk,ET 30 cm,4 dPEK 1 W
9 3 3 2 1 AsBC HHUEO. 5 ke/bR,ET 40 cm,2 d PK 1 K

A GUCERYEK 3 L,
Note ; Every once watering 3 L according to regular frequence of treatment combina-

tions.

L4 BAESHT

SR F SPSS 13. 0 #A4F1 SNK 2 X 56 B8 #6477
ZE5WMESNMMZE L,
2 BREHSW
2.1 WAEF BB G T

3R 3 AT, AL LA & 1 4 2 B SR 8 53
FB 4 1~T.7 2R /BRR L A~2. 2 B/ Ak, BH ZF B0 UK
REZH SR TEE A 5 A 4, 4B A A B 2R RO
FBTC B 2 125 5 (P =0. 318>>0. 05, Pyggy =0. 759>
0.05), BHIUE 1~2 MHFEAREBE, HPE 14

BE A+ SEATHED
%3 Ab3R 28 A HYHE ZFRUR AU R B
Table 3 Sprouting and branching numbers of treatment combinations (TCs)
G AbFRZH A TCs
Parameter 1 2 3 4 5 6 7 8 9
i %X Sprout per stem/ (ZF + #k—1) 6. 7£2. 60 6.942.47 5.3+2.29 6. 8+1. 99 7.7+4.36 5.9+4.12 5.4+2.95 4.1+1.83 5.6+3.44
JRAH Branch per stem/ (k% « #k—1) 1.7£0.71 1.440.84 1. 9060 2.2740. 92 2.0+1.12 1.640. 92 1.941.45 1.6+1.24 2.1+1.69

2.2 T AKX R A KR

72 4 7750, R 500 27 d B, AR A T3 3
HAEMERSH N 3. 2~5.2 mm F 5.0~9.9 cm, Bff
HIY AR & 9, b B G 0] 2F AR R I AR 1B 2 1Y
2 5 (P=0. 000<C0. 01) ;50 d i}, P2 HARFZER 45
A 2.8~4.0 mm Fl 3.5~8.3 cm, | KA EANEAEE
LAEHARMFEERMFRKER BEMKR B ENZER
(P =0. 029<C0. 05; Py =0. 001<20. 01);70 d B, I
—IEFRA AR 2.9~4. 2 mm Fl 4. 0~9.0 cm, R HY
550 dBtAERL A G R FERER B ENER
(P=0. 046<C0. 05), it HA i 56 R 2 K F 9 4 6 %o 37 2F
AR EA B ETR B EN 2R,

2 5 0L, IRI S 27 d B BT R B R R 2

HAREKHEFHF®R;=0.9 mm>R.=0.8 mm>R, =
0.7 m=Rxxp=0. 7 mm) , K & 17K ] Fe B3z B AR I *T
ZIE B A B AR B E R ZE R (Py=0.015<
0. 05, Py =0. 003<0. 01, Pc =0. 012<C0. 05, Psc; =0. 025<C
0.05); AN ST R ENATEAREmERNES
HF (Raxp=3.4 em>R;=3.0 cm>R,=2. 8 cm>R.=
L4 cm) , 8T R E X H S5 AE VAL 3 BAE B2 Hh i
HAE K (Py=0.039<C0. 05, Paxp =0. 021<0. 05), #E
BHZFRAEAKTFAHEY R ABC , 5EFRRE 45 3R
H—H. RIS 50 d B, AYUIERE M EEER (R =
0. 9 mm>R,x5=0. 3 mm>R;=0. 2 mm>R;=0. 1 mm)
FHFERL=2.6 cm>R;=1.9 cm>R:=1.2 cm>Ruup=
0.9 )M EFHT. A YL B 25 #h 5 i 2F B4R 2
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x4 SEHAESHFEREMIFK
Table 4 Sprout diameters and lengths of TCs
i i) Ei- o AbFRA 4 TCs
Time/d Parameter 1 2 3 4 5 6 7 8 9
— ¥y Mean  3.540.26B  3,640.278B  3.2+0.268B  3.340.288 3.840.29B 3.7+0.44B  3.3+0.31B 3.240.34B 5,240.39A
#*
K Max 5.3 5.9 5.7 5.8 6.0 7.1 5.5 5.8 9.7
Sprout diameter/ mm
/N Min 2.2 2.3 1.9 0.8 2.4 1.9 1.0 1.7 2.7
27
sk S Mean 5.6+0. 64 5.010.8 6.240.52 5.14+1.05 5.340.95 8.5+1.12 5.340.72 8.8+0.7 9.9740. 66
K Max 17.0 12.7 35.5 12.2 13.7 28.2 11.0 19.0 33.5
Sprout length/cm
/N Min 1.8 1.0 0.0 1.2 1.2 0.7 1.5 1.2 1.0
- -3 Mean  3.0740.25>  3,0+0.232b 2,8+0.23> 4,040.29a 3.940.323> 3,640.31ab 3,340,258 3,1+0.31ab 3,540, 27ab
FER
K Max 4.6 4.7 4.8 7.6 5.7 5.9 5.5 6.0 6.7
Sprout diameter/ mm
/N Min 1.5 1.9 1.4 2.3 1.5 1.5 1.5 1.0 1.1
50
_— SEH) Mean  6.5+0.1AB  5,04-0,28AB  3,840.268  8.31+0.26A 7.140.14AB 5 240,25AB 4,6+0,21AB 3,540,158 4,640, 28AB
#*
K Max 10. 4 13.0 7.8 15.2 12.8 15.0 12.2 10.0 12.4
Sprout length/cm
/N Min 2.5 2.1 0.5 1.0 0.6 1.0 0.9 0.5 0.7
— -3 Mean  3.4+0.268  2,940.21>  3.040.293b  4,240.328 3.9+0.263 3,440.258> 3,640,338 3,640,233 3,940,333
#*
K Max 4.9 4.4 5.3 6.7 5.6 5.6 5.6 5.4 8.2
Sprout diameter/ mm
/N Min 1.5 2.1 1.6 1.5 2.1 2.3 2.0 2.1 1.6
70
K S Mean 8.3+1.37 6.4+1.3 4.04+0.51 9.040. 97 6.7+1.06 6.4+1.25 6.740.74 6.5+0. 82 7.310.98
K Max 21.4 14.9 6.9 15.2 16.3 17.3 13.9 13.5 19.4
Sprout length/cm
/N Min 0.8 1.2 1.4 2.7 1.9 2.1 3.0 2.0 1.9
AR NG FRRR 0.05 KFER, RRIKEFHRR 0.01 KF25H, FHE.
Note: Different lowercase and captial letters mean significant difference at 0. 05 and 0. 01 level,respectively. The same below.
4 v
x5 EERHEKENFEEMFRYMEEE S
Table 5 Range analysis of sprout diameters and lengths between factorial levels
X B 2= Range K % B Hisk S Factor and level N
i 18] ECL A B c HAE
Time/d Parameter A B C AXB The optimal TC
1 2 3 1 2 3 1 2 3
o7 #E 4 Sprout diameter/mm 0.7 0.9 0.8 0.7  3.5> 3.6® 4.2 338 394 41A 420 3.5 3.6b AsBsCy
# K Sprout length/cm 2.8 3.0 1.4 3.4 5.6 6.5 8.4 5.1b 7. 4ab 8.02 6.5 6.3 7.7 AsBsCy
5 #H H# Sprout diameter/mm 0.9 0.1 0.2 0.3 2.98 3.9A 3.3B 3.4 3.3 3.3 3.5 3.3 3.3 A2B1Cy
ZEK Sprout length/cm 2.6 1.9 1.2 0.9 5.1B 6. 9A 4. 2B 6. 52 5. 2b 4.5b 6.1 4.9 5.2 AB1Cy
7 Y 12 Sprout diameter/mm 0.8 0.3 0.4 0.2 3.1B 3,984 3.7A 3.7 3.5 3.5 3.8 3.3 3.6 AsB1Cy
ZEK Sprout length/cm 1.1 2.1 0.9 1.8 6.2 7.4 6.8 8. 02 6. 5ab 5.9b 7.4 6.5 6.5 A2B1C

KA (Page = 0. 001<C0. 01, Pagg =0. 001<C0.01),
BT EEN K EA B E M (P, =0.016<C0.05), #
HAEMERHEAKTFHE N ABC , ZH SRR
B, IS KA REEERB R ATEHEF .

5 FREIEH IR LHE 70 d B, EMZFEEER
FREFRAVIE, K EHMEmMFEERERRy=
0. 8 mm>R:=0. 4 mm>R;=0.3 mm>R,«;=0. 2 mm,
P,=0.008<0. 0D EmZFRKAERKMEFHTFEET®
B HK M FRAABENZFEZMR=2.1 cm>
Ryp=1.8 ecm>R, =1.1 cm>R:;=0.9 cm, Py =0. 049<T
0.05)FHAEMEFRKMMLAKFHEE 50 d B KA.
RIESLHfG 50,70 d B, ISP K 4 A& 78 L bRk i o
KRB, X HIER R 5 R R K ELEA B
E M B E WAL BAE A S, B, 45 A6 X
IKF2H A FF R AR S HE , S IS0 ) AT SE 1

5 LIRS 27 d B, BRI ERME

174

AR R E A LA AR T 55 B B3 b i 14 n , A hE A HLAT
AT 20 ecm 28 2 d K 1 RNFERBE
B FHE 2 7K (P=0.012<C0. 05) , i B 75 J& i 7k
AR TFEEZE ALK ;S0 d i, FEFERMZEKE
Rt T v B AR R A AT 3R A 8 T ik /)N » S it AR HLAE
BT 40 om MR E , BHRIEAVLIL 0. 25 kg 1 ZF&A ;
BTR20mWEFERBEHRKRFHE 24K FEP=
0.016<C0.05);70 d BFZER A K 5 50 d B () A [ 15 B
BEMNAVIEAEHFEFENELK,
2.3 BARRZESEST B e AR AR T Bk 4 i e R

d 1 AT, RIS 50,70 d B, ZbFHAH BB Bk
R RHA 1. 4~7.8 g F1 1. 8~8.0 g, Feim AL
LA 9 4 B, AL A A] bk 7 B B A R B
E R 2E T (Pyyy =0. 001<C0. 01, Ppog =0. 013<C0. 05), 3
B R R 1R R KA A 5 258 7 & A i B 2/
2 2= F ], B K T 4 A AT AR R 4R R A R
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B8, B AR I PR R I 20 & X 42 v 2R S B Y
B, AHAERYZES S %, SRR A A HLIL R &
BRZFS B R A — B

LS = sy
SVYIS/g
— N W AR LN 0O O

bR A TCs

Bl LEBEASHAKFE"E
Fig.1 Sprouting vegetable yields of individual

stem (SVYIS) of the TCs
HIZR 6 AT 1,50 d i, R B AE Bk 2R 3 B
FHFRAVIL, HHAR B 2 5 Bk & (Ry =
5.4 g>Ravp=1.9 g>Rc=1.6 g>Ry=1.4 g,PA=

0. 000<C0. 01)570 d B, SEMmBARE 2F 37 B = A7 e =
25RO 50 d If—F(Ry=3.8 g>R:=2.6 g>Ruxp=
2.2 g>Ry=0.9 g,P,=0.007<0.01), 50,70 d B Bfk
FRTFEMKTFHERN ABC M ABGC ¥REH
ERE

50,70 d B, BRABLAE N 0. 50 ke/RET , B e i Bk
ZER T RA TSN , B 3R b 2 A HLAE 4 38 i i
K, H 0. 25,0. 50 kg/ BRi ™ B R W2 Him TAMA
HLAR ) (Psoq =0. 001<C0. 01, Pyoq =0. 013<C0. 05) , #E— 2
VLA PUIC B 2 1 R = B AR R T . 5A ML
REASIR] 5 A 1) SRR 2F S 7™ 8 Fil 52 7K 18] B F) 8 < 1 e
K, RUARIF K 5 R—FHEFERK RITHLRR
B, BTN AR R E PR, 50 d i, F g
FA)BRLR 2 S B SR W T TR B A 3 b i 4 L AR T
40 cm M BRMRZEFE = B m . m 70 d iF, HEEER T &
FE R I/ BT 20 em AR X RIFE EREUDN
FIRTEE T MRS 1 E T AR FHEEMAER A X,

*6 E 3= R H K F 3 BRI R B R MmAI R = 54
Table 6 Range analysis of the SVYIS between factorial levels
sk - th 2= Range/R K% B HoK S 1:"a\ctor and level . s
Parameter Time/d A B C AXB The optimal TC
1 3 1 2 3 1 2
BRI R 50 5.4 1.4 1.6 L9 L6B 7.0A 51A 43 4.0 5.3 5.4 3.8 4.5 AgBsC1
SVYIS/g 70 3.8 0.9 2.6 2.2 2.8B 6.7A 5.4A 5.3 4.4 5.1 6.3 3.7 4.9 AB1Cy

2.4 BALTTE AR B KA

FTHRW,2 RN BN &5 58
273.5~1 566.5 kg/hm? 1 358. 2~1 598.1 kg/hm?, =&
BREIFIA TR S 9 F 4, B/ MOER R RIEA P .
RIGLHE 70 d AN, 2 2 WOREMZE SRR & N
661. 3~3 161. 8 kg/hm® ; 5 i 4 K [F B I HF M I TH
W&, #% 20 o/ kg THE,IAXBLHERT 70 d N EE

13 225.2~63 236. 0 JG/hm? , P~ & 1) WAL FRZE & 4,
LRBARH 4.8 £, WER—FTHEHRXEHEWAR
) 7K P2 Yo A I e I R 114 23 7= i S HL 7= 5% M
K, F—Ir AR 8 E BT = B A R
REFK SR FTAR K 3R B it 2 R T IR s & i
WBESZFRNFBATE, A r i, @it E i i 2
SRS T 78 S D] g st T P O , L7 BT A B R 23 )

*7 ERBAMERERTEN~E
Table 7 Sprouting vegetable yields and values of per hectare of T. sinesis
it ] EL M4 A TCs
Time/d Parameter 1 2 4 5 6 7 8 9
724 Vegetable yield/ (kg « hm—2) 364.0 273.5 303.1 1563.7 1297.1 1332.2 669. 7 806. 3 1566.5
%0 7248 Output value/ (JE « hm—2) 7279.4 5470.1 6 062. 0 31 274.8 25 941.5 26 644.0 13 394.0 16 126.0 31 330. 4
74 Vegetable yield/ (kg « hm—2) 908. 3 422.1 358.2 1598.1 1277.5 109%4.1 682. 6 955. 5 1585.4
& 7248 Output value/ (JE « hm—2) 18 165. 3 8 441.5 7163.2 31 961. 2 25 549. 8 21 882.7 13 652.8 19 110.2 31 708.0
N 724 Vegetable yield/ (kg « hm—2) 1272.2 695. 6 661. 3 3 161.8 2 574.6 2 426.3 1352.3 1761.8 3 151.9
23 Tl 7248 Output value/ (JG » hm—2) 25 444.7 13 911. 6 13 225.2 63 236. 0 51 491. 3 48 526.7 27 046. 8 35 236.2 63 038. 4

4% 20 J6/ kg P
Note: The output value was calculated based on price of 20 RMB/ kg.

3 HitH5Wie

R Lo B IEAT B0 A b AT Wt IE A T s A58
AKEER] 3 INE 3 KPS . 4RI 7 d WA
TF 4R 0 2 &1 25 5 FF 3985 25 O s B 1 o 4. 1~

TOT /BRI L A~2.2 B/ BR BRI 1~2 MR E
AR . RIS 27.50,70 d i, BRI BAR R ZEK 4
Bk 3.2~5.2 mm fl 5.0~9.9 cm.2. 8~4.0 mm Fl
3.5~8.3 cm K 2. 9~4. 2 mm Fl 4. 0~9.0 cm, 27 d B,

AT 1R B2 B AL AE A0 A8 T v B A 32 LA R A 2 L
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BMFERKEFHNTF,50.70 d i, A HLAL R 2 HA
S AT R 2R 2 AR A AUIE AT R B .

50,70 d i, 4b PREH A B BBR 2 3 B AR B D L A~
7.8.1.8~8.0 g/tk. AHLREMERHRZFI BN T T
W, ERSEHiEAg 70 d N, 273 60" 8 XHE 291
661. 3~3 161. 8 kg/hm® F113 225. 2~63 236. 0 Ju/hm’ , i
5 P ZRK IR 7 BT E2E AR

AR I R R A 7 TR MR B I 4R
RN ARENEHAFE KRB, %R P AL E M
BTHRAERBHZ" BN TIEN T EHC L4/ —
B, BMES LA ARAE AR SEAE AR BEST H OB AL
FRACEARIE R T AR BPET) ® B A
AR ANZESE - BRI 38 AT 20~40 em i, & F
FTEBRAER, SZBE T X EFRERMZER 'K
GERRANL; R AEP TR H OB IR = FiE A K X E K
RIS R R B 7 A BT 40 om ALFRAY
PR B, SIS 50 d BZF" B R )
ZRME—BLESHEENE 70 d BKZFE7 8RR,
B, ZE3R P B ORI 2 TR 20 om (. LS5 RATRER
DR A A A 1 PR T I ) A [R5 R 4 DR ke, A B0
AN IR T A A B A [R) 4 8 2 A R 3R 0 7 e A R ™
BRI IHETTE—PRBTIE.

WE LIS 50.70 d I, Fr i A KRB A ZF 0™ B
DK H A TR R B X 5 IE S B Ef
IHRIA K, BN HE— 25 TT R K 4 & B ik 56 5L e »
DAUESE IS K P22 i mT Se k. EAh , ZER Rl A2

KA, BT = RS R A K B A 2R3 7 B A R
ARNTR) o A0 B R 200 A S R AR T Ve B S A 23 e
R R R R R T 60 om & A ZESR T
B, CAMARZS R RAB SR, %P5k H
3R 3 KPR RIRE, KAFWE R4 T BRI
BFHEREEHEERAS , BEHRBRNTERITE, M H
BETHEMRETREMMATHEZ . Hik, 30T R
AR TEEELZHEMRBE, RS8R &
IR AR E RIS AR A E .
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Effect of Fertilization With Watering Control and Cutting-Stem on
Sprout Growth and Its Vegetable Yields of Toona sinensis

ZHANG Wei, LI Lianfang, WANG Wenjun,BAO Xuegian,ZHENG Shulyu,SU Ning
(College of Forestry,Southwest Forestry University, Kunming, Yunnan 650224)

Abstract; The 3-year-old Toona sinensis, which was planted by regime of uneven row spacing,was served as experimental
materials to trail the experiment of the fertilization with watering control and cutting-stem effect of these three factors on
the sprouting and its vegetable output of Toona sinensis under applied the Ly (3*) orthogonal design. The results showed
that it was beginning sprouting after 7 days of implemented the trail with mean sprouts of 4. 1—7. 7 and branches of
1. 4—2. 2 per stem,respectively. There were 2. 8—4.0 mm,3.5—8.3 cm and 2. 9—4. 2 mm,4. 0—9.0 cm of sprouting
diameters and lengths of T. sinesis, respectively, after trail implemented for 50 days and 70 days. For 70 days of the
experiment carried out, total output and value of sprouting vegetable were 661.3 —3 161.8 kg/hm® and 13 225.2 —
63 236. 0 RMB/hm’ ,respectively. It was presented significant differences of sprout growth and sprouting vegetable yields
between treatment combinations with pivotal factor of organic fertilizer influencing these two parameters. The optimal
treatment combination of the highest sprouting vegetable yield was organic fertilizer 0. 25 kg/stem with 20 cm cutting-
stem and watering once every 4 days.

Keywords : Toona sinesis ; sprout ; growth;sprouting vegetable; yield
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