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Summary

This study aimed at finding ways to minimize the accumulation of
salts in greenhouse soil and to improve the efficiency of fertigation in
the greenhouse tomato production system. Three different fertigation
methods - drip fertigation, spray fertigation and non—fertilized spray
irrigation (control) — were used. In addition, growth characteristics,
variations in mineral absorption by plants and the chemical properties
of the soil during the growing seasons were investigated. The results

obtained are summarized as follows.

1. The drip fertigation method resulted in good shoot growth such
as plant height, leaf length and width, while the spray fertigation
method resulted in an overgrowth of shoots during the early
growth period, the time when the first fruit cluster set.

2. There were no differences among treatments in terms of the
number of fruits on the first cluster. However, drip fertigation
resulted in the greatest number of fruits (4.2 fruits) on the fifth
cluster.

3. The number of marketable fruits harvested per plant was greatest

with drip fertigation (19.5) which gave a total yield of about 29

tons per hectare.



4. There were no differences among the fertigation methods on total
soluble solid(TSS) contents during the early growth period. However,
TSS and total sugar using drip fertigation showed a tendency to
increase during the later growth period.

5. The total nitrogen(T-N) content in dried leaf showed a tendency to
increase until fruit set on the 2nd cluster, then decreased, and slightly
increased again at the end of the 2nd growth stage. The T-N
content in dried leaf was stable during the whole growing season
when drip fertigation was employed. However, in the other
treatments it was outside the optimum range.

6. Going into the later growth stages, there was a tendency towards
increases in concentrations of P, Ca and Mg, but to decreases in
concentrations of T-N and K in the dried leaf.

7. The Ca concentration in the dried fruit showed a transient
increment during the 1st cluster fruit enlargement period, but
decreased from the 2nd cluster fruit enlargement period onwards.

8. Concentrations of T-N and K in the dried root were stable during
the whole life cycle, but concentrations of P were slightly lower
in the early growth stage, and then increased as the plant
matured. Meanwhile, concentration of Ca in the root increased,
while that of Mg decreased.

9. In the whole plant, the concentration of K was greatest and that

of P was least. Concentrations of T-N and Ca decreased over



10.

11.

12.

time. Concentrations of P and K decreased after fruit set on the
3rd cluster, but concentrations of Mg increased over time.
Chlorophyll content in the drip and spray fertigation methods was
similar, but was greater than that in the non—fertilized control.
Chlorophyll content showed a highly positive correlation with T-N
and K content during the early growing stages (Ist through 3rd
cluster fruit setting periods), and a positive correlation with T-N
and P content during the 5th cluster fruit setting period.

Mineral elements in the cultivated soil were most stable in drip
fertigation, were higher in the spray fertigation, and were lower

In spray irrigation during the whole growing season.
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‘Momotaro York’ Evw}E (Lycopersicum esculentum Mill.) EAHTakii Seed
Co., Japan)E 2003d 2¢¥ 5¢ A FE& vEEALFERNSTEL)7F &7 32F
Eel Efold gtFete] o] 2v) EAA H'E EE(15cmx15cm,
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Ao ol gy AL 3¢S AEsle] 1W EvfEE Aujidd £
oo Al A g B o]gstd EAL Table 1914 R+

uhol o] fEQIAL ghepol JEA olstoln AWA ol o] 7)E

Table 1. Chemical properties of the soil used for tomato cultivation.

Available Exchangeable cations
pH EC O.M. T-N a1
15 @S-anh o) (9 e
. o mg-LhH 7 K Ca Mg

Standard 6.0~6.5 ~2.0 20~30400~500 < 2.5 07~08 50~6.0 1.5~2.0

Before
crop 6.1 0.60 2.8 319 1.6 1.1 12.1 4.3

cultivation

_12_



139 ZZo] st 7] Al ZFe= 2003 39 18Y el olFHgle] 120cm,
= 7+4 50cm, A EA 72 40cmY 22 AA P, vrE g 10FA S
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Abskth A2 & #94= 4 355 (Dripline, Netafim, Israel)E %

star EFZ2 2 F(Netafim, Israel) FHAAE Ao 7] (FH
#HR-1, stutdlvts, dh=)ol dZdste] EFW R3] wel sdshs
AR 2 AH|(drip fertigation), & HiZo| Al#E FAE5(0.02~0.1m/m,
s, ) E Adste] Qo Ede AHE Hotstal Y S

ol AR | (spray fertigation), 183l tlZF2A] HEE

d

&

I =W BAA o7 AGstE BARY F(spray irrigation) TE
APS FPsAT vl A& HA wH] 5 BAR ] Al dd

o] EnlE #8]7]E(N-P-K=20-17-11 kg/10a) & A&t

A 7182 Al§stli, daet Zdes AsaAd we E8std
saotdth. A2 #W¥l= wd 3~53]  #¥|ekda(1d #e
0.2L/plant, % 0.6~1L/day), &4 #¥l= 3dvtt} 13113 59 @
T 2~3L) FFAT BAM dFE HEE ke & ERF 3Y
ok 13](13] 9 #5%F 2~3L) Taatdoy, 573 5 AEA
ASHES 98] A #v]gas 38, 534, 73k v w5v) 7b7)
13], 9 #5%F 2~3LE FFstdth. sa3h #uF B Aol gig

2!
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Table 2. Amounts of nitrogen and potassium applied by fertigation

at different growth stages of tomato crop.

Amount applied (kg/10a)

Element Total Days after transplanting
0~30 31~60 61~90 91~120
N 20 152 (8" 3.69 (18) 858 (43) 6.21 (31)
K 11 1.10 (10) 255 (23)  4.29 (40) 3.06 (27)

“ Figures in parentheses indicate percentages.

Table 3. Mineral composition of the water used in this experiment.

- EC NO3 P K Ca Mg
PR S s em?) (meq - LY (meq - LY (meq - L) (meq - LY (meg - L)
7.0 0.12 9.0 0.3 15 4.4 4.3

44 Aol AEAZ PME o] EANES AARAD, 1 o] F
o= 15 Al el 28, 33, 45y, 53 % 1088w Hlo)o],
7 sz, Bel 277 47 3~semA el GRS W AAs A
(Fig. 1. 2t AF syl whz 99 92 d87 AT o] A
Sga, 715k Bl 74 ALY 254 A stk

AAG A EA= 70CAA 484113 A x84

S
_EL/\
shbstgz) ARt AEA F F daE ALFHYOR RAID

AN

P, K, Ca, Mg #3dS 1002 3]4sle] ofzst & ICP(JY-70C,
Jobin, France)Z =23} th.
EYdARE AEAE AFHT F22 H9H4 30ecmul 9], 2ol 10cmu] <] <]

E4g 284 AR R, &1E F pHe ECE 15 Ao

_14_



pH/EC7](460-CP, Istek, 3=)& o|&3st] FAHsIAT. FaAAAES
Vanado molybdate® (5&21 &%, 2000) 0.2 F3Z3}o] spectrophotometer
(Carry 50, Varian Liverty Series 11, Australia) 720nm= =74 3}%it}.
71eF F71d &2 AF 28l $ ICP(JY-70C, Jobin, France)® 73} T},
FEL FFE AR AF e vtm 99 dS AHAS] Holl d54
=2 7](SPAD 501, Minolta, Japan)® =A3lth JE24H =AH7| = B
d o8l Aol Aqup AMG Aqow FetH, 7|AY Hole T2

A 247 0014 80 Atole] MY ® mg/100cm? T9 =

rr

Stem

Petiole

Leaf

Fruit

Fig. 1. Position of tomato crop parts sampled.

g

sprd ko] 50% A= FAo] MaE e w HES AF Sl Ld=
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oytal & 20ul®  high performance liquid chromatography(HPLC,
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Table 4. The effect of fertigation method on tomato growth in the

greenhouse.
Plant Stem Leaf 1\f10-_ of  Fresh
Treatment height  diameter Tength  Width ;Llelﬁs weight
(cm) (mm) (cm) (cm)  cluster (g/plant)

35 days after transplanting (1st cluster fruiting)
Drip fertigation 875 b’ 116 a 371 a 388 a 45 a 2131 Db
Spray fertigation 905 a 136 a 357 a 379 a 43 a 3243 a
Spray irrigation 73.0 ¢ 99 b 301 b 295D 45a 1531 ¢

60 days after transplanting (3rd cluster fruiting)
Drip fertigation  159.7 a* 14.3 a 413 a 465 a 46 a 4179 b
Spray fertigation 141.0 ab 154 a 375 ab 422 a 41 a 5696 a
Spray irrigation 1222 b 83 b 319 b 293 Db 34b 3030 c

75 days after transplanting (5th cluster fruiting)
Drip fertigation 1758 a 149 a 433 a 476 a 42 a 6501 a
Spray fertigation 144.6 b 153 a 382 b 421 a 3.8 b 6186 a
Spray irrigation  126.6 ¢ 81b 32.0 ¢ 289 b 37b 4467 b

“Mean separation within column on the same date by Duncan’s multiple
range test at 5% level.
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Table 5. Yield characteristics of the tomato crop as affected by
fertigation method in greenhouse cultivation.

No. of marketable Wt. of marketable Mean fruit

Treatment fruits per plant  fruits per plant (g) weight (g)
Drip fertigation 195 a” 2,854 a 148 a
Spray fertigation 17.8 b 2,614 b 140 b
Spray irrigation 146 ¢ 2,206 c 138 b

“Mean separation within column by Duncan’s multiple range test at 5% level.
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Table 6. Soluble solids of tomato fruit on different clusters as affected
by fertigation method in greenhouse cultivation.

Soluble solids (°Brix)
Treatment 1st ond 3rd Ath 5th 10th

cluster cluster cluster cluster cluster cluster

Drip fertigation 593 a® 588 a 6.8 a 6.35 a 6.49 a 6.56 a
Spray fertigation 578 a 579 a 652 a 6.22 a 6.23 b 6.24 b

Spray irrigation 569 a 534 b bHT72Db 585 b 59 ¢ 6.18 b

“Mean separation within column by Duncan’s multiple range test at 5% level.
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—e— Drip fertigation — --=-- Spray fertigation ---&---Spray irrigation

0.08 r

0.06 r

Sucrose (%)

0.04

0.02 1 1 1 1 J

18 r

1.4 r

Fructose (%)

1.0 1 1 1 1 J

25 r

21

Glucose (%)

1.7 r

1.5 1 1 1 1 ]
1st cluster 3rd cluster 5th cluster 10th cluster

Growth stage (Fruit cluster)

Fig 2. Changes in the free sugar content of fruit set on different

clusters as affected by fertigation method.
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49 —e— Drip fertigation — --=-- Spray fertigation ---A--- Spray irrigation

38

3.0

T-N (% of dry matter)

Before 1st 2nd 3rd 4th 5th 10th
transp. cluster cluster cluster cluster cluster cluster

2.2

Growth stage
Fig. 3. Changes in total nitrogen in leaf at different growth stages of

tomato crop as affected by fertigation method.
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P (% of dry matter)
(@]
w

01

Before 1st 2nd 3rd 4th 5th 10th
transp. cluster cluster cluster cluster cluster cluster

Growth stage
Fig. 4. Changes in phosphate in leaf at different growth stages of

tomato crop as affected by fertigation method.
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5 —e— Drip fertigation  --=-- Spray fertigation ---A--- Spray irrigation
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OO 1 1 1
Before 1st 2nd 3rd 4th 5th 10th
transp. cluster cluster cluster cluster cluster cluster

K (% of dry matter)

Growth stage
Fig. 5. Changes in potassium in leaf at different growth stages of

tomato crop as affected by fertigation method.
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Fig. 6. Changes in calcium in leaf at different growth stages of

tomato crop as affected by fertigation method.
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16

08 r

Mg (% of dry matter)
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Before 1st 2nd 3rd 4th 5th 10th
transp. cluster cluster cluster cluster cluster cluster

Growth stage

Fig. 7. Changes in magnesium in leaf at different growth stages of

tomato crop as affected by fertigation method.
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Fig. 8. Changes in total nitrogen in petioles at different growth stages

of tomato crop as affected by fertigation method.
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Fig. 9. Changes in phosphate in petioles at different growth stages of
tomato crop as affected by fertigation method.
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Changes in potassium in petioles at different growth stages of

tomato crop as affected by fertigation method.
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Changes in calcium in petioles at different growth stages of

tomato crop as affected by fertigation method.
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—e— Drip fertigation  —-=-- Spray fertigation ---A--- Spray irrigation
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Fig. 12. Changes in magnesium in petioles at different growth stages

of tomato crop as affected by fertigation method.
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Fig. 13. Changes in total nitrogen in fruit at different growth stages

of tomato crop as affected by fertigation method.
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Changes in phosphate in fruit at different growth stages of

tomato crop as affected by fertigation method.
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Changes in potassium in fruit at different growth stages of

tomato crop as affected by fertigation method.
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6 —— Drip fertigaton ~ —-=-- Spray fertigation ---x-- Spray irrigation
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Ca (% of dry matter)
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Fig. 16. Changes in calcium in fruit at different growth stages of
tomato crop as affected by fertigation method.
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Fig. 17. Changes in magnesium in fruit at different growth stages of

tomato crop as affected by fertigation method.
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Changes in total nitrogen in stem at different growth stages

of tomato crop as affected by fertigation method.
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Changes in phosphate in stem at different growth stages of

tomato crop as affected by fertigation method.
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Changes in potassium in stem at different growth stages of

tomato crop as affected by fertigation method.
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Changes in calcium in stem at different growth stages of

tomato crop as affected by fertigation method.
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Fig. 22. Changes in magnesium in stem at different growth stages of

tomato crop as affected by fertigation method.
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23. Changes in total nitrogen in root at different growth stages of

tomato crop as affected by fertigation method.
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24. Changes in phosphate in root at different growth stages of

tomato crop as affected by fertigation method.
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Fig. 25. Changes in potassium in root at different growth stages of

tomato crop as affected by fertigation method.
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Fig. 26. Changes iIn calcium in root at different growth stages of

tomato crop as affected by fertigation method.
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Fig. 27. Changes in magnesium in root at different growth stages of

tomato crop as affected by fertigation method.

EutE A4 $ ASAZIE 2 FeEe ¥IE Bd K> Cay T-
N> Mgy Po o2 %7|RtE 7|2 445 Wolxte 3 5(1997)
o] B} Ko AMlsE7t 5 Cast Mgel &7} #askid
e A 4(1984)¢] ®oarel H]aLs A fghe] Apol7t Sl
Aok e, A Fr1e] BEvtE Bl g To AAbE daek <4k
o] Fgwol AAG Fiste WA ol K, Ca B Mgl Fd2
s7hetaAths A (2003)9 Haie A Ayter fAReE AdE A
Fe o
Table 82 A =Ao F7]4d&1F

At T-No} K, T-N¢t Ca7t 49 4#&, 28 K& Cast 52 4

—_

N

1o
o
r o
r o
)
i
M
i
o
(b
)
e
In)
[S—
Lot
oL

_43_



o] ¥, K& Mg

T-N3} K7F =2 A9

g
e A

S oz
T

Pe} Ca’l =

T
T

e Qe 33kl A

-
) .

Lreb Qe 53holl A]

=
=

SERE

T
.

T-No} K}

~
110

Table 8. Correlation coefficients among the mineral contents in tomato crop.

3rd cluster stage 5th cluster stage

1st cluster stage

Ca

-0.38

-0.29

P 029

-0.96" 053

-0.37

042

0.47

K 08

-0.87 -0.81"

-055 093" -0.62 0.75

0.94™

0.53

Ca 084"

0.46

056 -0.01 -047 0.06

-0.90"

-0.10 044

039 069 067

Mg 0.29

* #x Significant at 5 and 1% probability levels.
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Contents of major elements in the whole tomato crop at the

first cluster stage as affected by fertigation method.
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Contents of major elements in the whole tomato plant at the

third cluster stage as affected by fertigation method.
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30. Contents of major elements in the whole tomato plant at the

fifth cluster stage as affected by fertigation method.
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Fig. 31. Changes in leaf chlorophyll content at different growth stages
as affected by fertigation method.

Table 99} 102> EvtE <l =49t F7E e JaAdAE |
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Aol ARAAZ e o, PE Mgd = A4S v,
K Ca9t Ao s Hoth A& 7]l sshdelAe Qo] 54 3
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4o A, P Cast =2 A9 3, 18 Ca2 Mg 49 435 4y
ERA ATH(Table 10).

olglgh A¥= Cat dIFAH FRA #Hostes AhEA o]
TrE 2dsted A¥A Mg7t v FEo A E et ¢
A4 52001 Aot fElvhet A A A A o A 9] B2 AHE-©
A T FUYAY FHBAdA NE P9 K, P2 Ca9t Mg, K& Cast
o] AuAAE 7P Ba(E 5, 19979 ofxre] Aol g

)_?l_
FolE HSITh =Y F 5200D0] EvkE 9452 HAE da

S5 A~
,@T%I:J/]_—r
e} T T T = le) =1 =]
oA 9= Aol AL Bt Ay B }\]64.4 Z} iuLﬂo]_—/] 3)\1;}.

Table 9. Correlation coefficients between chlorophyll content and
mineral element content in leaf at the 1st cluster stage.

Element Chlorophyll T-N P K Ca

T-N 0.92527

0.61989 0.27594

K 0.96249" 0.99347" 0.38376
Ca 0.70147 0.91938" -0.1243 0.86852"
Mg 0.74251 0.43296 0985838  0.53293 0.04347

* #x Significant at 5 and 1% probability levels.

_51_



Table 10. Correlation coefficients between chlorophyll content and
mineral element content in leaf at the Sth cluster stage.

Element Chlorophyll T-N P K Ca

T-N 0.98150"

0.85177 0.73560

K 0.83877 0.92751° 0.42918
Ca 0.72720 0.58231 0.97904" 0.23620
Mg 0.30403 0.11600 0.75808 -0.26370 0.875024"

* #x Significant at 5 and 1% probability levels.
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7. EFY o3ty 44 Wz

Table 112 #FAHol W2 AJg dFo] B g ®gs
UERd Zlelth pHE AR A oA AlgARe Ag Fof @

oh E<ko] ECE HA A #vy B4 #FA s Al & Gl
Aol o, wARA A A AP 06914 1.24mS - em ' 2 F718)
At fF71E FEFe BE AEToA Al 28%ET Ald Fo i
s BAsd, A #FAgAdA 21%E 7MY BE HAE B
o FEINE F71E FFY ohRskAR AP 319mg - LA 7
174, 143 2 127mg - L 'o& 728ttt T-N& 242 8] A 2 o) A
1.6%°1A 18%% F7tstA ot AA2 A ey FAR] #5524

= Hasts ¥ BT A9 ol Ko #FH2 AE AdEG A

,d
S

g Foll Frlsklsd AR #u Aol 353mg - kg (o2 M ¥ %
I FARA] Aol 168mg - kg o2 Mg A S71E BATh Ca
ge APA 12mg - kg ol BE ATl thdte AEFS B9
= A2 #EA oA 3.82mg - kg o® M Be AaAE Bt
Mg reke 4260014 z+zb 15 144 2 1.31mg - kg ' &2 743}
Ege] 7AFE et 29 Fo EY pH Ad @ EU¥F NO;
gy gEo] EC S7F= Fulo 9 dFH o] Faodo=
(o] &, 2001b), & Al&@e] FAFA #uoA & Aol Hls] EG EC
7V SV st A EnfES AS 9 Aol "olx = Qdjlo] HXA &%
Ut star AZET ¢, FUlEHY ASA AR YEEHAE AES

Eoke] NOsNo NH, Nl e A1§ AFol daow 3avo 9
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Table 11. Changes in chemical characteristics of the soil used for the

experiment as affected by fertigation method.

L Available Exchangeable
Fertigation pH EC N cation (mg - ke V)

method (1:5) (mMS-cm?) (%)

205
mg L) "0 K Ca Mg

Before treatment
6.1 0.60 2.8 319 16 1.10 1208 4.26

After treatment
Drip fertigation 6.0 0.40 2.2 174 1.2 252 560 1.50
Spray fertigation 5.3 1.24 2.5 143 1.8 353 6.36 144
Spray irrigation 6.0 0.42 2.1 127 0.2 168 382 1.31

A Al EvpEe] HSaEAE EGY o]steha dde] Wk Fig.
32~39e YERUISIT) Fig. 3204 pHE Agte] & Apo]ls Holx ¢
Skil AN A S Fuk7|AAE pH 6.0~70 FA8tAt dubro s
EC7} #=obAd pHE Astsi dFFAo]l welAne 44 429 7%
Y} FEE 2dT F AdvkC, 1999). A H(2001)E ESW ECE
05~50mS -cm' o2 Fd3lo] Qolo} FHIRE o|APS AH§ <

1
= -
WS A5, EC 4008 an'ol 4o AE 2ole] A 39 ofu),
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Fig. 32. Changes in pH of soil at different growth stages of tomato

crop as affected by fertigation method. Soil samples were

in diameter on the

taken when fruit reached 3 to 5cm

respective cluster.
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Fig. 34.

—e— Drip fertigation — —--=-- Spray fertigation ---A--- Spray irrigation

Before 1st 2nd 3rd 4th 5th 10th
transp. cluster cluster cluster cluster cluster cluster

Growth stage

Changes in electric conductivity of soil at different growth
stages of tomato crop as affected by fertigation method. Soil
samples were taken when fruit reached 3 to Scm in diameter
on the respective cluster.

—e— Drip fertigation  —-=-- Spray fertigation ---A--- Spray irrigation

[

Before 1st 2nd 3rd 4th 5th 10th
transp.  cluster  cluster cluster  cluster cluster cluster

Growth stage

Changes in organic matter content of soil at different growth
stages of tomato crop as affected by fertigation method. Soil
samples were taken when fruit reached 3 to bScm in diameter
on the respective cluster.
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Fig. 35. Changes in available phosphate content of soil at different
growth stages of tomato crop as affected by fertigation
method. Soil samples 'were taken when fruit reached 3 to

5cm in diameter on the respective cluster.

el T-NE A% F712 255 ofzh wopi Zgoln B

wol Aol HAY s ggon, BRYons Agdnc
AY Fol Frhets A®S RATHFig 36). WEe]l BAA pA ol
Ae F2 255 gaste 283 nged ot Mg N34

Andon AKF/E dFE gAReE FA%E FFe nith 4
42 gl el A 28 3 why] ol FRE Frbehe 43 B9
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g2 mgith old Ml BAY #EAMNE 28 oF YEF
FHE oty 7122 wY =@ =% U] Ca FAS A A BF T
z 2 gashs folgont ¥4 N Ay

dujA el A vetom Aede zo]7k yEbth(Fig. 38).

—e— Drip fertigation  —-=-- Spray fertigation ------ Spray irrigation

25 1

20 1

T-N (%)

Before 1st 2nd 3rd 4th 5th 10th
transp. cluster cluster cluster cluster cluster  cluster

Growth stage

Fig. 36. Changes in total nitrogen content of soil at different growth
stages of tomato crop as affected by fertigation method.
Soil samples were taken when fruit reached 3 to 5cm in

diameter on the respective cluster.
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Fig. 38.

—e— Drip fertigation  —-=-- Spray fertigation ---A--- Spray irrigation

Before 1st 2nd 3rd 4th 5th 10th
transp. cluster cluster cluster cluster cluster cluster

Growth stage

Changes in potassium content of soil at different growth
stages of tomato crop as affected by fertigation method.
Soil samples were taken when fruit reached 3 to 5cm in
diameter on the respective cluster.

—e— Drip fertigation  —-=-- Spray fertigation ---A--- Spray irrigation

Before 1st 2nd 3rd 4th 5th 10th
transp.  cluster  cluster cluster  cluster cluster cluster

Growth stage

Changes in calcium content of soil at different growth stages
of tomato crop as affected by fertigation method. Soil
samples were taken when fruit reached 3 to bcm in diameter
on the respective cluster.
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Fig. 39. Changes in magnesium content of soil at different growth
stages of tomato crop as affected by fertigation method.
Soil samples were taken when fruit reached 3 to bcm in
diameter on the respective cluster.

Table 12, 13, 140l= 3 EFo| olgtetz AT AddAES
YER . Table 12014 A1spg Aol A o] pHE= ECeF F9 =,
Ket= 4o Ads Bola, ECe waQA Ao B, BEY 771
< T-N, g4 Casl 9o o, Mgdes Ao s B3, 7He
4 QIak2 T-NeF Xk Cast 4o ¥2, T-Ne X4 Caxt 49
G, Mga= 59 dde yerdida A Feol&l Cax Mg¥
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Table 12. Correlation coefficients between contents of soil components
at 1st cluster stage of tomato crop.

Soil component

' Exchangeable
pH EC  OM. Avf;‘llOaSble TN cation
2 K Ca
EC -0.891"
OM. -0.082 -0.379
Available POs -0598  0.897° —0.749
T-N -0.189 0614 -0963° 0.899"

K 0887° -0581 -0532 -0.161 0.285
Exchan-

geable Ca -0.114 0553 -0.980° 0.864° 0997° 0.356
cation . . .
Mg -0381 -0.079 0952° -0512 -0.835" -0.764 -0.874

* %% Significant at 5 and 1% probability levels.

Table 13°+= A3spgACA ol FadAE Helid=d pH= EC
o Aus e, EC=
ke o Ay Mgde Ao Ads, #7182 T-N, A84 K 3

Cast ¥& Ao A#e, FRAME Mgdh ¥ %o 4#g, T-N& A
[e)

Table 141 AShgaANAS FaBAE FehhlEd pHE EC
o Mg %9 4#g, ECE T-N, 84 K, Ca % Mg# 4 49,
#7018 A8 Kot Cast 39 4¥g nAh T-NE 284 K Ca
5 Mgd B A 4w, A4 K= Ca 2 Mghh 4o 4#<, Ca
= Mgt g9 Jue Bt



Table 13. Correlation coefficients between content of soil components

at 3rd cluster stage of tomato crop.

Soil component

) Exchangeable
pH gc oM, Avalable 1oy cation
P05
K Ca
EC 0.968"
OM. 0.397  0.156
Available POs  -0.822° -0.938"" 0.194
T-N 0.263 0015 0990 0.331

0436  0.199 0999 0.152  0.983"
Exchan- o . .
geable Ca 0509 0279 0992 0069 0964° 099"
cation o 0803° 0925 0227 -0.999” 0363 0185 -0.103

* #x Significant at 5 and 1% probability levels.

Table 14. Correlation coefficients between content of soil components

at bth cluster stage of tomato crop.

Soil component

) Exchangeable
pH EC  OM. Avf?ﬂable TN cation
s K C
a
EC -0.820"
OM. 0.189  0.406
Available POs -0.995 0759 -0.285
T-N -0500 0905 0755 0411

K -0317 0802° 08717 0221  0979™
Exchan-

geable Ca -0.333 0812° 0863 0237 0983 0999
cation  nro 0810° 0999 0421 0748 09127 0812° 0821

x %k Significant at 5 and 1% probability levels.
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