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Effect of Water-soluble Fertilizer on the Growth of
Tomato and the Root-knot Nematode by Adding BRs

LIU Chen-chen' , REN Shi-wei' , WANG Na',HU Zhao-ping'**
(1. Kingenta Ecological Engineering Group Limited Company, Linshu, Shandong 276700

2. State Key Laboratory of Nutrition Resources Integrated Utilization/Key Laboratory of
Plant Nutrition and New Fertilizer R&. D, Ministry of Agriculture,P. R. China, Linshu, Shan-

dong 276700)

Abstract : In order to save costs,increase efficiency,the pot experiment was carried out tostudy the effects ofwa-

ter-soluble fertilizeron the growth enhancement and disease resistance by adding BRs. Applying the water-solu-
ble fertilizer by adding BRs of different concentrations (0,0.15%,0.30%,0. 60% ,1. 20%) , rushingin toma-
toes,to measure the value of the chlorophyll value.plant height.stem thickness and root-knot index. The result

showed that with the test concentration range. the chlorophyll value, plant height. stem diameter. root-knot

nematode resistance of tomato showed a trend of rising first and decreased then. Among them, the treatment

with the concentration of 0. 3% was the best, compared with CK, the chlorophyll value increased by 3. 58, thep-

lant height increased by 8. 96 cm, the stem diameter increased by 0. 454 mm, and the control effect was

38.00%. The water-soluble fertilizers containing0. 30% BRs promotes the growth and development of tomato

and enhances the ability of the root-knot nematode disease.

Keywords: BRs; tomatogrowth; root-knot nematode
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1.1 0 Hh gt

R T 2015 4F 8 H-2016 4F 4 A fE BIETAT A&
v B2 B i IR 2 A B F K 56 S v 3 AT
W - B K TR S Em T, LA LR
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Table 1 Information strawberry varieties
5 i i 51 A [f] ok 5 it
No. Varieties Introduction time  Introduction location
1 EAR RS 2015-08-07 SRR SR/
2 K25 2008 2015-08-07 3 VA 3 4 )
3 fif e 2015-08-07 SR s/
4 g 2015-08-07 SGIRIE3TR /N
5 L 2015-03-27 T4 Al B B
6 i 2015-03-27 HLL A Al B2 B
7 L F 2013-08-26 P Wi
8 4 (CK) 2015-08-07 PN PERIE: N )
1.3 A&
L3, 1 sRaait alleR HREALIX 4 it .3 Ik

L8 NAbHE, AE/NX 13,4 m?4% 176 Bk, PO JE 3
BT . RORER AR MR AT A R R T
2015 4F 8 H 7 H a2 . FE HME IR K 7 & A LR
15 000 kgehm? & 4 M 1 500 kg+hm?, ¥ 5] 4
Jiti s O R B B AR L E AT OF BF Rk 85, 55 vE
120 cm. 75 30 cm, BRATHEE 20 em X 20 cm, 45 35 Ff
4 47, BEEEA 131 055 Bk -hm? , 4540 BN X A% 35 45
FRE A Y HH A
1.3.2 mEdetr 16 R AR K TR N S 45 i
FIRE MR TE 25 L 300 L A 4 3, T A SR S Mtk L
DR UINE S NS CIRE SN (L7 SN~ 95 TN SR
DI BT o | e S i R S
iR AR R CORBE M IE M EIE Y & &, B A
JOT 5 R E AR L 8 A 7 it JB e A i 3K
Hn CEED A
1.3.3 #4E%3+ R Excel 2003 #47504E 55
5T
2 RS0
2.1 AE&RMYIER

Rk T RN 2015 4F 8 H & 2016 4 4
A& SR e 01, B 2 A 7 3 AR A
HEACR A S 5 A b 20wl A A B S LTI A
P B0 OF B8O 25 42 B 0 B AR — 300, W T e 7
K25 2008 o AR T 5 H b 5 i A FD K 25 2008
HBC & A, B G 42 d B, A S X
53 d(9J 30 HO MR AL 43 Bl A A S A 4 . 10 ~
15 dsf0 BN T 10 H 10 H #F AR AEI, 21 4h
A B R A S E A R R A 10 H b Ag,
TSN A R IR U AR A5 2008 FEE AE S
89 d RIFF 4 Rk (11 H 9 HY B R FHE
i S B A BT L S AR R 7 L B LR
T B AE T A P 4 R S A 4 B 15 d (L
*E2 .
2.2 HEYFEHRMEKE

FE 3 AT LLE o 45 Bl = A7 T B
£, K25 2008 F ik 12,8340, 91 em, Hk 4L
GRS N b = el (RS A S B e ]
B 45 S AP BR K 2S 2008 PRI AS S A ) A, R BR
LT AR A5 Rl 35 5 T 5k AR 5 AR T e RS 1)
Fhh A 2s 2008, 35% (19. 641, 16)em X (21. 0+
1. 19) e, 21 4l U 8 W R 55 06 %) el IS 42 30T, i
A PR 5o e W 98 78 B L B R 1Y R ek o i
FET S 80 e R B/ 5 A SRR R B AR o 2
S BN E W AU T R B 27.8E4.05
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Table 2 Introduce the main phenological period of strawberry varieties
A/ eIy i InEm/ A/ KW/ HERM/ oA S R/
i i A-H i A-H A-H ponopen TRRATREAR
Varieties  Transplanting Inflorescence Beginning  Full-blossom Final Fruiting Berry Early Fruit
period cxposure flowering period flowering period color ripening ripening
period transition stage stage
LA 08-07 10-05 10-15 10-20 10-30 11-09 11-16 11-20 11-24
(% 08-07 10-10 10-15 10-20 10-30 11-09 11-16 11-20 11-24
FLA 08-07 10-02 10-10 10-15 10-22 10-30 11-05 11-10 11-16
B A 08-07 09-25 09-30 10-05 10-10 10-20 10-25 11-05 11-09
K25 2008 08-07 09-25 09-30 10-05 10-10 10-20 10-25 11-05 11-09
ity B 08-07 10-10 10-15 10-20 10-30 11-09 11-16 11-20 11-24
) 08-07 10-02 10-10 10-15 10-22 10-30 11-05 11-10 11-16
i (CK) 08-07 10-10 10-15 10-20 10-30 11-09 11-16 11-20 11-24
x3 AEMMEHRERTA
Table 3 Characteristics of plant traits of different varieties
fih A R 15 /em i / cm R R TR 2 25 R A K 3
Varieties Plant height Size of the crown Leaf number Plant posture Plant growth potential
AR TN 10.774+0.18 B (18.740.30) % (20.3+0.73) 26.2+3.54 AB It 5K Gy
A 9.5340.53 BCD  (17.441.02) %X (19.941.95) 18.641.79 AB Frak pi
GEATN 8.46+0.88 CD (16.5+1. 74) X (18. 743. 45) 16.1+2.51 B Frok 55
T A 9.50+0. 78 BCD (17.540.88) % (19.4+1. 34) 27.8+4.05 A TFik h
K25 2008 12.8340.91 A (19.641.16) X (21.0£1.19) 23.040.81 AB o ] Cid
it B 8.9140.26 BCD  (18.140.23) X (19. 14-0.59) 29.340.93 A Frag rh
% 7.70+0.46 D (18.4+1.38) x(20.1+2.40) 19.0+1.36 AB Frik 55
A (CK) 9.97+0. 84 BC (17.941.15) X (20. 32, 94) 21.0-+0.87AB Jrag rh

AR KEFH RN 0.01 KFEEFEBFEP<0.0D) ., FF.

The different capital letteres mean significant difference at 0. 01 and level (P<C0. 01). The same below.

% 4 T, 4% BAE R I R RN R BN
WORE EHAE B BN A B /D . K AE 2008 ok, HiAy
JE G DM OB LR A 2008 RN A HL RE
KM R o H A R 5] B [R1E 5 i 1R 2 B 2 2 -
G 45 b Tl 2 O 0 3 QRS AT R [R]85 m
O R 5 O 0 R G R L i B gk,
A bR A R BB s AR AR s
N T B R O SRR AT 4048 1 KA 2008 B
W R K s LR Ay 0 7 2T A A T A R
S5 TN

TSP E AL ERAEER B
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Table 4 Leaf traits index of different varieties

LEIBIZN L NTIRNAN I OEEE B A 231 € AR K BE / em
st R KN/ em . ) . .
o ) Leaf Foliar Foliar Leaf Petiole Petiole
Varieties Leaf size
shape status luster color color length
MIRE (7.04+0.19) X (6.31+0.21) B} PRI 0] T 25 A ek fE32 31N 9.82

¥ARE (7.0070.24) X (5.97+0.20) 18598 & F A Wag kak IEHRA LB G 8.92
ML (7.3640.200 X (5.69+0.27) BB [EUESE T T £ gk LA L8 6 9.43
BUMCA (7.10220.29) X (5.3520.20) @IGHRIE W b ASLRERE H Hak ek 10. 26
2% 2008 (8.7540.26) X (8.59+0.19)  [EE W31 b A R ARl A wak jE32 3! 12.66
FHAETE  (6.1540.25) X (5.8440.18)  [IE P £ Rk e 8.42
MEE (6.800.20) X (5.60+0.18) FIIEE Wil b HEAR IS x 2 sk 8.57
T (CK) (7.4140.20) X (6.01+0.16) FIREE S RRASH m T 25 H Wk gt 9.59
x5 AEmMmPEEFERER
Table 5 Inflorescence traits index of different varieties
o o RO K B BRRAE B/ %ﬂjﬁﬁeﬂé%/’r ¥ﬂ$~$ﬂiﬂé%$/% PSR A
Varictios Flower branches Average flower amount Average fruit per Average fruit rate Inflorescence
per single plant single plant per single plant position
FAR iR 4.4 35.9 21.3 59. 33 A% -0 i
AR 4.0 38.2 21.9 57.33 BT M
Ly 2.8 20.6 11.1 53. 89 {6 - 1
T 3.2 27.0 15.7 58.15 fEF i
K Z5 2008 3.5 31.5 19.1 60. 63 AT M T
it A 3.0 28.9 16.8 58.13 i F M
T 3.6 22.3 14.5 65.02 % F - 1
A (CKD 3.4 34.6 16. 6 47.69 AT T

2.3 REMBR

H 22 6 a7 H o Ao S B A% 9E B L B, B
JERAR 7NN o I SR L S ol IO i 71 K 3
VIRY RN I AT B 1 | AT e 1 B N
2008 A, H R VR 5 LR M BUE g
Sz A AR LR ZS 2008 Hif A B 5 B 6 1
A SR8 /INF 308, A SR SR A R
AT ALK 25 2008 S TR 28 41 €8, FL e i Rl 35 O IR
ARG AN i NN N B ST R -l N
2008 Y BE L 25 I f K 20wl S A AR A B Ry op
T LB A AU AT . 4% it o SR S B 4 2 2
B, A B T 5 6 T R A L K4S 2008 it A B
TSR YR 2, 2T M S A L R R 1K T
[ T ) 25 4 55 A AR 34 R 10. 46 %0, Rt — 3 XU
B HBREE I, m A ARG B A I BB B &
TR, 4 B 11, 41 % A1 10, 71% . 4T 4l
INE AL E DY) & i A% U 9. 46 %, 455

o B ) SR Y v TR A AR R I LA T
2.4 F=H

it PR R R B 7 E K iR R R R A 2
RULER D, N EW RS, Ba - & FEH
PARR AL B T AR T A R R R A L
REMBERE TR Z N EAMBR 4.4
RS & 4.0 B T B AL 2.8 K. BT AR
b SRR R A A 4 A 2D A A
FERN AL 2 A~ xR 3 A PR Bk vl o SR i ot
AT 14 A E A BEIR 12 A, B0 BRI 7 S,
RAE10~12 4, FHRRERI N, K25 2008
REIL 21,1 g R E 19, 4 g, 55105 50 7
AR LB A Y, Bl A R 16, 6 g, B0 B B AY
16.1 g, £ &h BBk ™=/ RN, U A K2
2008 = T B4 . A A HE L 2T 4 S A RN S A AT L
O I PR AR [ %88 B T e vy 1Y) SRR 77 o R A TR
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Table 6 Fruit shape and quality index of different varieties

2 ko R X H F 9 #x

PR 4> B 4. 77% 7. 90% L FI1 5. 28%,
O EHN B 7= A TR 50% 2 (R D).

P IT) R IR INA

.
PORBRTE /mm R mm R ; W/ ggc, IRHERERSE

V:Erllli:cTics Width of fruit Center column Fruit S::fuf:e Sz‘;:; Total (mg+100 g!) }E:i]lf)ff ><Flr0l::a
diameter length luster wolor ciate acid vC <olids frmness
AT 49.44 X33.26 X54.58 29.54 x10.96  HNEFE  HLa6 EER 1.20 83.2 9.46 2.95
WK 42.22 X 36.22 X61.46 44.10 X8. 60 HlE Raf T 0.89 88.0 10. 46 2.26
FON 47.53 X39.80 X51,02  32.29 X7.46 FE BRaa T 1. 00 92.0 10. 71 3.21
BURCAF  55.41 X46.52 X52.25  33.87 xX8.13 EEDIRES a1 EER 1. 06 84.0 11. 41 3.09
K25 2008 56.34 X45.76 X57.67 40.20 x12.53 A HF AN T 0.95 76.0 10. 21 3.06
FHiAE 43,97 X38.44 X57.66  40.81 x8.32 fE Raa EERiA 1.12 84.0 9.71 3.09
e 39.31 X34.15 x 44,11 24,48 x8. 41 HE  Waa % 1.23 110.0 9.71 3.15
B (CK)  45.06 X39.16 X59.33 45.02 xX15.76 £ N&F  HLa6 T 0.89 75.6 10. 46 2.18
xR 7 FAEmMMEEHER
Table 7 Yield index of different varieties
A POBRET LR/ SRR R R E /A BROKRE /g PHRRE/g BHUE/g i v X BRI 7=/ 2o
Varietics Commercial Commercial fruit Maximum single Weight Yield per (kge hm?) Increase
fruit per plant per inflorescence fruit weight per fruit plant Yield rate
AR TN 10 2 69.5 19.4 200. 3 26244.0 bA —5.28
LUy 11 3 48.0 17.6 194. 7 25519. 5 bA —7.90
s 7 3 53.3 16. 1 114.4 14994. 0 cB —45. 89
B A 14 4 76.9 18.6 252. 6 33103.5 aA 19. 47
K2 2008 11 3 72.6 21.1 224. 2 29385. 0 abA 6.41
ity F 12 4 43.0 16. 6 201. 3 26386.5 bA —4.77
7k T 7 2 31.6 18.6 121.2 15883.5 cB —42.68
F A (CKO 11 3 41.5 18.7 211. 4 27708. 0 abA -

I RANG FBEGr IR 161 526 2 5 W 2 KF
Different capital and lowercase letters mean significant difference at 0. 01 and 0. 05 level, respeetively.
5 RS B e AR A 17 TR UL 90 4% B R F 45
ﬁf‘ﬂ/ﬁ *i?};?ﬁﬂ‘]ﬁ%?ﬁﬁ’wﬁﬁ RBRE| ?‘}E% P AR R AE 20 cm A2 47 B BRAR , iF o 20
e A iR R SR, &% | B oy AT 1 O B O 38 XU K H A RE ek
I 5 T BN 4 2 K A 2 B, Bt RIS T ARAE S DD AB 2 i

DX e b A 45 R AT, B R AEAE 10 A3 LU
JE REERAL AR LT SR R R B R A R
FIAE 12 A ERAE 2 AU, 356 B A 0 4%
Fofr 15 35 40 A B SR S 2 n T L R S ) 40,
H R 2 2008 I A B ELAR A

TE R R R Ak B A KR L R Y R A
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2008 5 EEAEAE 30~35 %, O HIR T 30 2%, 2k
R AT.69%~65.02% AL i 11. 1~21. 9 4,
R RR R b i 7~14 A R E 16, 1~21.1 g,
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Comparison Test of Strawberry Varieties in Yuxi of Yunnan

ZHANG Zhong, CHEN Gui-fen, ZHANG Jun-yun, WANG Wen-zhi, DONG Guang, LI Xiao-liang,

DUAN Yong-hua

(Yuxi Academy of Agricultural Sciences, Yuxi, Yunnan 653100)

Abstract: In order to select a new type of strawberry suitable for open field,7 new varieties were introduced. the

phenological period was observed,the main botanical characters, fruit shape and fertility were investigated,and

the quality of fruit was tested by Zhang ji as contrast. The results showed that Jingzangxiang and Taikong 2008

had the best precocious characteristic,and the plant growth potential were the best for Hongxiutianxiang, Qian-

mei and Taikong 2008. The flower branch, flowers per single plant, fruit rate, fruit amount and single fruit

weight of the yield composition factors were analyzed,and the total yield was shown to be of great potential in

Taikong 2008, Jingzangxiang and sweet Charlie. In terms of fruit quality,Zhangji and Qianmei were sweet,deli-

cate taste,and the fruit is soft, but the resistance was poor and suitable for local sale or picking. Taikong 2008,

Jingzangxiang and sweet Charlie,had hard fruit,good storage resistance,suitable for export.

Keywords: strawberry; varieties; comparison
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