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Effect of Waste Nutrient Solution and Reclaimed Wastewater on
Chinese Cabbage Growth and Soil Properties
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This study evaluated the effect of using waste nutrient solution (WNS) and reclaimed wastewater (WW) on the
growth of Chinese cabbage and soil quality. The pH and electrical conductivity (EC) values of waste nutrient
solution were 6.3 and 1.5 dS m™ and being 6.8 and 0.4 dS m™ in reclaimed WW, respectively. WNS found to
be included more than 10 g m” of NOs, K, SO,” and Ca’™", thereby enhancing Chinese cabbage growth.
However, CI' and Na" contents were higher than other nutrients in WW. Among the three irrigation resources,
no significant differences were found for the growth of Chinese cabbage plants. On the other hand, pH was
decreased in WNS-treated soil when compare to that in WW-treated soil which pH was increased. In spite of
the uptake of nutrients by the growing plants, irrigation of the WNS led to an increase in available P,Os and
exchangeable cations such as K and Mg2+ in the soil when compared to soil that irrigated by groundwater or
WW. Taken together, the use of WNS can remarkably reduce the amount of the chemical fertilizer for Chinese
cabbage production; however, WNS can possibly cause a problem as nutrients accumulation in soil.
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Table 1. Chemical properties of soil for cultivation of Chinese cabbage.
. 4 . Exch. Cation
Soil pH EC OM Avail. P,Os
K Ca Mg
(1:5) dS m" g kg'] mg kg'] cmol. kg']
Detected value 73 0.2 26 1,036 1.8 7.1 1.2
Optimum range 6.0-6.5 0-2.0 25-35 350-450 0.65-0.80 5.0-6.0 1.5-2.0

TOrganic matter.



396 g Qge - g

40| B3 BRESE A 24 A
ol MABH Bl eliet YR U7lede] wot
= GO Lo Yl olgsisiet, wot
[e)

G718j%]°] ZFIE (cocopeat)E H|=Z O]

2
2
jus)

i

A8k, E‘ﬂ‘*"“ 4 slpAe|e] e A S
H7Fske- Q19 AR AR &1 Fl 59 HEE ©]
Boto] Zkzrol Aelatx dAsHA Tselch, v A
717k &% Qo] XA ks fAlsiloeH ol &
o v AEi7 IRt Bt et 80 TR 7 AP
oF 400 L2 ALl #HFH} sta=A oo oha-H
Na", XK', NH,", Mg, ca®", aI", NOs, PO, & SO, %
ion chromatograph (DX—120, DIONEX, Sunnyvale, Canada)
£ ol&sto] kA shelch

SAHZEM  F At skeA o] o o3t ujE
o] QS| u|= FaFS BWrlsly] st EAEAL SAS
program (ver, 9.1)& ©]-83}o] ANOVA #HALS A5}
om P05 F3olld HAG93t HA (Turkey's LSD)
off ofgt zk Azt SAH oS Hrskct

o
Znt W o

|

|t stex2lee] £ wiSAE) 7zt tix
TEA B9 A5l=9] pH= 7,092 F4do|9lom, EC
£ 0,06 dS m 9t} (Fig. 1). P8R 083t HoFHe
pH 6.3, EC 1.5 dS m 'gon, 3}=2g]4= pH 6.8, EC
0.4 dS m & HFHo| A5l Y sl E)gRTt pH g
_0_ 1/1-01—_7_!_ EC%){—O— l-—OHq-_

ojefgt A= A uiollA A0 BS7I1XE STt o
o I FHoRHE ol FHE XA HY
HO| pH7} ol ow (Zang et al., 2006), FHAHY A] 2}
ol ot fol29] F7t F7H SAloll el &Fto|
H'7} Z71E)= @Atol4] 7]Q18t A (Park and Kim, 1998)
ojgh= dAtATpetE YA|FiTE

vl 717F B9F et ", sk Ee 9 A

7t FReskal 9dE Na', NHS, K, Mg™, ca’f, ar,

NOs, PO, W SO, 9] Z2ES Table 29} 7t} |8} NH,"
o} PO, 7} AZEH] olgron] thE Aro] lekw §45]
worct, uﬂokoﬂ»"— NH4 rego] wWokont AEo] Ael=t|
2 Q3 thefo] W9 A9l NOy, K, SO ¢ Ca” 7} uj3
Aufzlell 10 g m2 OW TaEd=d olE Fl HgH
o] A&HHoT FYE= e F HHo] L-HE
i e e e e T1°k°“ﬂ} gel o, NI Y Na© gk
o] ZUAINE 1 2]9] TS W3k

van Os (1994)= ZF=Au HH4]of wheba] PRS2
BEORAE A] 30~50%, H|&3HA] 2Rl A] 70~80%, 43F
él A Aol 90% oldolekarl shelet. ol= Ay
T A= HgFAol| o] o=k shpE o] qlof Qe ot
Aoz Wird A 2HEedS op|E 4= AAN (Park
et al,, 2005), ol& ZEAuloll o]&dh= A9 AlEE=

8@y

pH
—

2.0 ®) [
1.5

EC,dSm!
—
[—)

0.0 [ l
GW WNS WWwW

Fig. 1. The pH and EC values of different inigation
sources supplied for cultivation of Chinese cabbage. Treatment
codes are described in Table 2.

Table 2. Total amount of nutrients supplied by different irrigation sources.

Water sources’ Na' NH, K Mg™" ca® cr NO; PO, SO~
gm’

GW 0.39 ND' 037 053 1.74 0.48 1.08 N.D 0.37

WNS 1.32 001 1603 416 10.40 1.01 24.12 2.77 11.57

WW 4.65 0.66 134 062 4.05 6.13 1.50 0.06 0.75

TGW, Groundwater; WNS, Waste nutrient solution; WW, Wastewater.

iN.D, Not detected.
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Fig. 2. Marketable rate (A) and dry matter percentage (B)
of Chinese cabbage plants grown with different N fertilizer
levels on waste nutrient solution (WNS) and wastewater
(WW) applied. Groundwater (GW) was used as a control.
Treatments of X-axis indicate percentage of the recommended
fertilizer applied. Values are mean of three replications
with five plants. Vertical bars indicate the standard envor.

Table 3. The effects of supply of wastewater and waste nutrient solution with different fertilizer levels on growth and

yield of Chinese cabbage during the harvesting stage.

Water resources’ Fertilizer levels No. of leaf Height Width Fresh weight Marketable biomass
cm kg plant'] -----------------
GW 100% 81.8 28.9 19.0 4.52 2.77
0% 87.2 28.9 19.0 434 2.66
25% 85.0 26.2 18.1 437 2.56
WNS 50% 89.3 27.8 18.8 4.38 2.60
75% 852 28.3 18.8 4.35 2.71
100% 88.7 28.3 18.9 4.38 2.68
wWwW 100% 78.8 28.4 18.7 4.35 2.66

TGW, Groundwater; WNS, Waste nutrient solution; WW, Wastewater.
All data did not significantly different among treatments at 0.05 significance level.
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Table 4. The effects of supply of different imigation sources on the physicochemical properties of Chinese cabbage

cultivated soil during the harvesting stage.

Exch. Cation

Water resources’ pH EC OM Avail. P,Os
K Ca Mg

(1:5) dS m" mg kg'1 mg kg'1 -------------- cmol, kg'1 --------------
GW 7.4a" 44b 59.9a 832b 0.35b 0.80a 2.63a
WNS 6.9b 411a 41.8b 1,536a 2.6la 0.82a 2.99a
WW 7.7a 36b 36.0bc 895b 0.30b 0.74a 2.27a
Optimum range 6.0-6.5 <2000 25-35 300-500 1.5-2.0 0.65-0.8 1.5-2.0
TGW, Groundwater; WNS, Waste nutrient solution; WW, Wastewater.
*Means followed by the same letter are not significantly different at 0.05 probability level.
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