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Effect of Nitrogen Fertigation by Soil Testing on the Growth and Yield of ‘Campbell

Early’ (Vitis labrusca L.) Grapevine in Field Cultivation
Seok Beom Kang, In Bog Lee, Tae Jun Lim and Jin Myeon Park(National Institute of Horticultural & Herbal

Science, RDA, Suwon, 441-440, Korea)

Optimum nitrogen fertigation level by soil testing was determined on the growth and yield of
eleven-year-old ‘Campbell Ealy’ (Vitis labrusca L.) grapevine in a sandy loam soil from 2005 to 2007.
Fifty percent of the annual application of the nitrogen rate (195 kg/ha/yr) was top-dressed as basal fertilizer
in all treatments, and the remainders were drip-irrigated with fertigation rate at 25 (12.5% of total N, N 1/4
level of the remainder), 50 (25% of total N, N 1/2 level), and 100 mg/L (50% of total N, N 1 level) in
intervals of twice (2.1 mm/times) a week for 12 weeks, and the effect of N drip fertigation was compared
to control which the N remainder was applied with surface application as an additional fertilizer. The
results showed that chlorophyll content reading in SPAD value and N contents of leaves increased as
nitrogen fertigation level increased. Also observed was the growth of the intemode and stem diameter of
shoots which were longest at N 1/2 level among the treatments conducted both in 2005 and 2006. It was
also noted that yield of the fruit was different every year, where average yield for three years was recorded
highest in N 1/4 level, and lowest in N 1 level compared to control(surface application). Soluble solid
content and ftitratable acidity of fruit juice were also not significant during the treatments, the maturation of
fruits tended to be retarded in N 1 level. The study proved that N 1/4 (N 25 mg/L) levels of fertigation
based on soil testing was most efficient in obtaining optimum yield and also, fertigation of grapevine at
open field condition reduces the use of nitrogen fertilizer.

Key Words: Fertigation, Grapevine, Nitrogen, Soil testing

M B

zee S st 3 9 shEA A de 19999
o] 31had] AuE el 4701 M/T A4S 713108 4
A Zkaste] 20079 71E0E 18had) AAA el 3347
M/T9 £=& ska Qok =AM §7HE 5 10a ©]
3te] ATFER AR 7R 2% Wtk R ditkee) F7}
E210a olde] ApEAo] g Apste ot £,

A A
Tel: +82-54-380-3154 Fax: +82-54-380-3109
E-mail: hortkang@korea.kr

12

A A2 59 AEES AAlE ddd A]iY HE
T3k QICHMIFAFF, 2009).

7ol AA o] Qe AAAS AL WgeEnl of
SHE o] Ak ol AU soF A T v
SEE AR 7 Qe AR 584 Homele 92X
A ngstEe] s FEY dAS AZErh ol A
29 &8 7hs/dS wole Aol whEAst & = la, @
Hl(fertigation)= 1% @A A H9] 584& ol 8t
L] ko] & = Qle Aotk ARk o7 FTtel A g] Hn
ot e ESlel AAleta e, 59 FHEHA &
& YHAIY 784 vE T Bl Tl o FE
T s aEskA 2 A 3 FEECEA 4R A
AolMe Yol wE e U FEAske e

L

o [

r

=]
o



A REAolA EFHYAMGEE o §¥

AxBHE $A9) A% SRl TAE G 13

Age] &7t @A dAska gl

M= WAE & o B vRE Zo] F= J¥PHe
Z Wl Mg FAle] & 4 Qlo] AEe] FeR sk
719 2k 29 F-9ol] A&Aor FHY T Jlon 19
gt 2Hgel] Fgshs Alulgst FH QAR vlAls o
&S & U Sl ofEe A wiEel A AAl o2 vl
Al oherst s ARAES ol8s delFES A WRlE
A8k Qlti(Bar-Yosef, 1999; Haynes, 1985; Millard, 1996;
Neilsen et al., 1999; Neilson et al., 2001; Tagliavini et
al., 1997; Uriu et al,, 1980). Z2v}, $-ajuielel s o)
of &3t A7t 22 HUd, Yoo et al.(2001)8] H.iiel 9
ahd PNE o] g8 #u)gl B3AHelM S Fo1H) A 8¢
F& ASANTY A 247 A FefA Tk FHol &
Eujolz Fabo] ol 51%9) 3]ES VErRen F\H
229 91%7t A|&e] JFH0] 10 am oM AL 4
2] GtA N el AV H& Tl Bt
7E-dl e AAdEt dojut 89%2 A4t FlpEHG e &
FE 718 A2 60%7}F 0~10 cm oljoll L3y 3}
ok olist A= TH)Z QA4AE FUT A dRLo} g
Abe Q3 AAo EAE FHas & ¢ 9l AEC] 5
F A FIEH AR AR el Aty F4 FHE
a830% T vk e ANt vk Tev =
Uelx el #H) 34 A7 T2 ALFES FHOE oF
o}d 9lom(Jung et al., 2008; Lee et al., 2007; Park et
al., 2005; Roh et al., 2008) EEu Aptel 7he 34== A
&g AelE FAHCE gk AT =FOoR UHH Ay
o|thKang et al., 2006; Park et al., 2004; Park et al,
2005). 53] Aie FAE TSR FATERA 9
A5 Hd FEE AAsked 9% dAcltiLee,
1999). Aavt Hokebd A7 JPAFeE A4 Fxlo]
BolA 3 o] FEFH7L £ o] AAH T FFA
&7k 28 FtH{Lee, 1999; Mullins et al, 1992). whao] A
F7] Foll At AR B5T A9 dd 4T S
o] WA Ao AFo] AHEi FFo] At wHel
(Mullins et al., 1992). Lim et al.(2001)& 313 Ak
£ AT Ah9) ZEAPeA 50 mg/L BA TP 7
o] £9t1L Eohl FEFAE vty s5ich T A%
Foll 2% ko] AhE ME AT A A9 A5
FEe TVMATHe it BaHT 9lem(Kang et al.,
2006; Lee et al., 2007; Mullins et al., 1992; Park et al,,
2005), ¥¥|= B3 g2 Al ¥ F E F lerE Ad
4 RAE AT Adeds Adsked o] wey A
Itz vlEe FAA AEE £Y e 2 Ut
o] d 4 gl& A& 7|d) Pci(Kang et al, 2006; Neilsen
and Neilsen, 2008; Park et al., 2004).
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7 N8BS Stk Ajde] o] &9 EEuHe] digh 2%
oMol A 9 Az dhiE Ak #sEvke] A
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EokdAel olgt oAl A 8 EYEAE
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mg/Le] #8] FEE 2005dE 449 2295 89 15%7}
A 145 F4h, 2006137 20070 49 2245 € 74 30d
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ik
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T w2353 AEE AMAY 71E(RDA, 2006)°0 &fste
71FHE ] BZAN] slon] ARz Bt dETE
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o #pste] X3S it Table 1).
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Table 1. Chemical properties of soil used in the experiment

s pH oM Av.P,0s Ex. Cations (cmol’/kg) NH+N NH;-N
Treatment
(15  (g/kg)  (mg/kg) K Ca Mg (mg/kg)
Before Exp.” 7.6 15.3 365 046 6.3 1.5 10.8 12.7
C 7.7 17.2 411 0.39 6.3 14 8.8 9.5
N 1/4 7.5 14.1 362 0.38 6.0 14 20.0 8.3
N 1/2 7.6 14.6 347 0.33 6.0 1.5 22,6 9.6
N1 7.3 15.8 370 0.32 5.9 1.5 19.1 184
“Treatment: C(Surface fertigation), N fertigation N 1/4(25), N 1/2(50), N 1(100 mg/L).
yBefore exp. soil: 10 Feb. 2007.
"Date: 4 July, 2007.
XM2, Australia)Z % }%iﬂ} "}“l‘ Aol dist A& Za} gl D&t
A EAE S Yol & 193 7870l 3 A I
o] = §PgelA ﬁi Al ¢ —% e - 80Cell EAZH[O] L2 E%}tﬂi}

A 487 B¢ 2F DxY u}
2] HNOs- HClO4(85:15, v/v) Z
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g AZAFe 10 mL
u°ﬂ"§ 7kt A T8l

@l #48 93t9] Ammonium vanadate 2.2 &
$ 470 nm°ﬂ/\1 EAFEA(CINTRA6, GBC, Australia)
2 ZAe 1, Aie AR g8 dAEA71(B-339,
Buchi, Swizerland)Z 4315129, K, Ca, Mge #E4
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9, 79 25920063 R WA oA 5He S A
AR 30714 33) Zstel Bakgick

Ao Fare £utel9d 5U)o] IS AFsI T
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Qs SHE 5% oy Mg AEFeRE FlL
A FERARE 93te] LS FAFse] SHYEAR 5
HEIUTHPR101, Atago, Japan). AF #3F £4& $138l] 5
mL #F ZF5 20 mLE ¥al FAEIEdl XA ks
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Aol tlal AT FHEE AMAY RN I
Al EoFslshy 7)1EX(RDA, 2006) o Hlm S o Alde]
ol4¥ EY pHE 7.62 £5toH FaMAHE ARTE
ojglon} f71E K122 g/kg)T E Ak HAx
(127 mg/kg)v = AHGch 7[HE AMe & Xow
HWolzh AlRg o] FHE A4AHE spglon ARt F

oR AAate] W49 ek AATH] 0] Folel uh

2 v Z7leR Agelslon AAHCR B3] itk
ETo| 4% ¥ SUlME

g*ﬂrﬂl Aol w2 Ay % FFo Azt A5

S 05~'07'a7F4) 33 ZARE A}, ®FAE]) T HlE]
N 1/2 A2l7<l 50 mg/L #u]ellr Axgo] Aot
SARD Fad2 (e e AxAA oM A
23] AT i}°l7} 2t Table 2). A i%al
oﬂ u:}u }\]x 79/\1 71&91%3] :):1:1,}_1_4 _’_ZHL)@ OE Z
Ast Az} #3T9} FUS ALANFE 100 mg/Le] Ak
] FEE FHI N 1 JTolM =7 ‘/}E}‘/"‘—“H](Table 3)
ol T|7F FPAA FZAN vla] ZTEF-H HaE
aEFoR FFY) iR AN TR S
ALt Y] FeiE FER wE A% AaTR e
< 7402 el SPAD X]T(Loh et al., 2002; Yoon
et al, 2005)5 ZARSH A3} B3| wls] Aavt A&
How FHFY TH|TolA SPAD Fol Egon] Aium
Fo] okl wet Srkehe B3-S JebitiFig. 1). 18
1 79 259 2AkF U SPAD A5elA N 1/4 Xal7<1
A% 25 mg/Le SPAD AF7F A4 100 mg/L A7
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Table 2. The growth of 'Campbell Early' grapevine affected by N fertigation at 2 weeks after full bloom

. Shoot length Number of leaves Stem diameter
Year Treatment
(cm) (ea/shoot) (mm)
2005 C 104.82” 11.0b 7.8b
N 1/4 103.6a 11.6a 7.8b
N1/2 116.2a 11.9ab 8.3a
N1 107 4a 11.3ab 8.2ab
2006 C 156.6a 13.1a 79a
N 1/4 158.4a 13.2a 8.2a
N 1/2 166.5a 13.6a 8.3a
N1 156.7a 134a 8.4a
2007 C 126.0a 11.7a 7.5a
N 1/4 126.6a 11.8a ) 7.6a
N 1/2 , 131.7a 11.8a 7.8a
N1 130.1a . 12.0a 7.8a

“Treatment: C(Surface fertigation), N fertigation N 1/4(25), N 1/2(50), N 1(100 mg/L).
yDMRT at p = 0.05.
‘Date: 7 June, 2005~2007.

Table 3. The growth of summer lateral shoot of 'Campbell Early' grapevine affected by N fertigation

No. of summer lateral shoot ~Wt. of summer lateral shoot Length of summer lateral shoot

Treatment” (ea/shoot) (g/shoot) {cm/shoot)
C 2437 59.4a 57.7a
N 1/4 27a 65.7a 61.6a
N 1/2 2.8a 69.5a 58.6a
N1 2.9a 714a 65.1a

“Treatment: C(Surface fertigation), N fertigation N 1/4(25), N 1/2(50), N 1(100 mg/L).
yDMRT at p = 0.05.
"Date: 9 July, 2007.
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T FZRIta 2318tk Cheng et al.(2004)2 Concord affected by N fertigation in 2006. “DMRT at p = 0.05.
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Table 4. Mineral composition in petiole of 'Campbell Early' grapevine as affected by N fertigation

. . T-N P K Ca Mg
Year Treatment’
(g/kg)
2005 C 9.4bY 6.5a 19.3a 17.1a 6.6ab
N 1/4 10.3ab 5.4b 16.8a 18.0a 6.8ab
N 1/2 10.2ab 5.5ab 15.5a 15.7a 7.3a
N1 11.6a 5.1b 18.1a 154a 6.4b
2006 C 8.4ab 5.4a 22.8a 14.3a 4.8a
N 1/4 7.8b 49a 18.4c 12.3b 4.6a
N1/2 8.1ab 5.0a 19.3bc 13.3ab 4.8a
N1 9.7a 5.1a 21.4ab 13.5ab 4.6a
2007 C 9.4b 3.6a 29.0a 13.7b 5.5b
N 1/4 11.7a 3.3a 22.6b 15.2a 6.3ab
N 1/2 10.2ab 3.2a 24.3b 14.5ab 6.1ab
N1 11.2a 3.2a 24.5b 14.4ab 64a

“Treatment: C(Surface fertigation), N fertigation N 1/4(25), N 1/2(50), N 1(100 mg/L).
i’DMRT at p = 0.05.
Date: 27 June ~ 25 July, 2005-2007.

Table 5. Yield and fruit quality of 'Campbell Early' grapevine affected by N fertigation('05~'07)

Year Treatmentz Yield SOICL;II)II; rft(; lid T;t;aé?tt;’l ¢ No. of cluster ~ Wt. of cluster
(kg/tree) (°Brix) (%) (cluster/tree) (g/cluster)
2005 C 5.3b" 12.9a 0.80a 22.6a 31lab
N 1/4 10.0a 12.9a 0.65b 36.3a 281b
N 1/2 9.1a 12.9a 0.68b 35.7a 305ab
N1 5.7b 12.2a 0.81a 30.3a 343a
2006 C 18.0ab 15.6a 0.62a 56.3a 332
N 1/4 19.7a 15.2a 0.65a 54.5a 335
N 1/2 16.9ab 15.8a 0.63a 50.3a 312
N1 13.4b 15.7a 0.64a 43.9a 299a
2007 C 15.4a 14.7a 0.49b 33.7a 397a
N 1/4 15.2a 14.1a 0.51ab 34.8a 385a
N 1/2 17.1a 14.4a 0.50ab 374a 411a
N1 13.9a 14.1a 0.52a 31.8a 397a
2005-2007 C 12.9a 14.4a 0.64a 37.5a 347a
Avg. N 1/4 15.0a 14.1a 0.60a 419a 334a
N 1/2 14.4a 14.4a 0.60a 41.1a 343a
N1 11.0a 14.2a 0.66a 35.3a 346a

*Treatment: C(Surface fertigation), N fertigation N 1/4(25), N 1/2(50), N 1(100 mg/L).
'DMRT at p = 0.05

S AL A3NTable 4) %54 oiH] ZH|go)] W ok stk tE R ME Aede R A
St N 19] 100 mg/L oA A o] w7 eyt &+ YERA= gt (Haynes, 1988).
o} b @3 Ee T gy Aagsko] T u)
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Table 6. Coloring degree of fruit surface of 'Campbell Farly' grapevine affected by N fertigation('06~'07)

Treatment” 2007
C 89a

N 1/4 8.3ab

N1/2 8.8ab
N1 8.1b

“Treatment: C(Surface fertigation), N fertigation N 1/4(25), N 1/2(50), N 1(100 mg/L).

DMRT at p = 0.05.

*O(poor) ~ 10(excellent), 'Campbell Early’ Color Chart{RDA, 2006}.

HASoM FEo] AAQF o7 Hde] njg WA vk
I Aoz E 05 R AEER A sxlo] AsHA
g o] gl)l Ao® oA '05dF '06de] Ak
Thilol W2 oM ESAMT on] Ak F4] A
£ 25 mg/LY TEoE WHE N 1/44277 73] &
kA A vERtar 07350l 50 mg/L AawnT<l
N 1/72A2)37F $3o] =t 39 JF#(05~07)S oS
g A7t FA2 e AT N 174 A7l 25
mg/L Ahbjer BFAMTHC)S] 129 kg/F U]
150 kg/F 24 16%2] 555 YERL2H, o] N 1/24
272l 50 mg/L A&7l v = 4% o) Eta, 2
AR AREE] QIO T B HE Ahshs Ak 98 F
ASITh W Fenje] oie] dujA] AxgEEe] b Bokd
N 1 Ae7l 58] 100%(100 mg/L)A el 7= 3d A%
go] ytol pa | M AT ti] 85%2] eyl
A=A Falsich ol A= EGAFAINE T3 S
st ANl AAETF 580] m oA BFAH| TS}
U ALE FFIGE v AadFY vF dgsled
A AFo] A shrle] A8 FnpEFo]| HalA 4
FASTL AT 5 ot RS 1742 £ )T
e 28] Adot BgH0n B8] Fol TEEH F4|
of ggt Arun]e] &z} vehd Zie s saetiHaynes,
1988; Mullins et al., 1992). Weh & A & A=A
AhFHo] §le A% EA7F 9 & AAE THEo| B
AL FA9 AN AAE Y AEEs F F W
ool TulE 4% A A7 A AAFTFo] X
E9 % S @ it Bgo] d ZoR AgErh
A9 FAol delMe Az 7he) s} AkmelA xje)7t
Ue A= gigton] i Aafgel] glojae BZA)T o
HI N 1749} N 1/2 A7} 449 3.6712 $ol57) tha
Bgton Fo] Fo oM Ael 7t Zol7t Yk o
Reynolds et al.(2005)7} 213 80 kg/had] HA4E 24
2 A 3, ol 9 o] Sk B9t 2kt
T 239} Spayd et al.(1993)] 9Jt E& FErsp)o) A
AAMIA FAze] H]E] AATA 30| F3ISIchs 2
ke vlwsiEd 7t FARChE £ F93 4%
& Rt A9E § S ZFoltiCheng et al, 2004;

=

¢

Yoon et al, 2005). oS AHE B¥ A57] S5 A
Ao TRVt $R57t 9% GFE vHvke
APAg ob ¢ glom B AHANT ol g gl &
4= 31tHCheng et al., 2004).

Havlof wE o] 2ol QlejME 06\ delE A
el Zpol7t VehdR) = edskont 07 d o BE AN T-olA
7} Zo] FF 3T 100 mg/L AT N 1el4 &
Aol F-oJ3kA R Table 6). |23t Ad= T Auj7)
b HETE 280 & WmiE 58 dud davy
Al B ZTAFA FEAoPd o] ZAsIGIths Ba
s} Ax| sk AHEA Aoty Au) Al AP} IS &4
o] A2AMEE B8] Fofl A%TF ke AL da9
HATFOE o]ofA] a7t YPAFOE &= Fl8hA|
stzlo] @ol & = glu TR Ayt BEEA 39
I WFE st FA7|d% 2ArFFo] Wokx] o]
Ad 2 FreAsre] o] H 4 QItHHilbert et al., 2003;
Kliever, 1977; Yoon et al, 2005). wehd FulS o] &3t
AaFd Aol el Aot A7) Fo FEEHA g%
Z Folsfor s @A Fu] AMjEE IR FHEE
v AL Ao g Ao FFshes A3E xsle] A
nEE A7 0 e EdoM L 0|58 Ao Algdrh

B Age 05dRE 337 X Auda) ) Auja

EQAR AEks 289 34 Ao 2] gk
Sl wAloA Fshs dEAA 5494 T4 A
HTE 7o)z FFAe) EFE Ay A4 sl 2005
AT 2006013 7% AT A2zt f94 s s
BE F UNAT 337k F FR FAEA D FAA
F 58 2] F¥H0E #dge u EEA AxAmF
£ 71E0R 7] 50%E AlE £ FH] da A EF 50% F

1/4 5591 125%2] AAA|#E 25 mg/LE A vhilE
gohd AaAnEE Folv AEY s i £ I
oA Al & Aol dig xHe Y F Aol A
Faget 4 4 A 0w wddrh
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FE o)gst Aahrt A9 ASH T3l
ulAE e 4] Ysled 2005G3HE 2007d7H4 37k
ARFE X XmgA AlEE Stk AE AE 9
8 WA ERPAE B3 A2ANE(195 kg/ha)E AHE &
A4 50%(97.5 kg/ha)t 7[H]E BE ziﬂ%oﬂ Al
£ 3 A 3] A S big) ®5 A 7t B
gz A4LE A57IE ol WA FHI(N, 97.5 kg/ha)st
lod, #u X e 71E Fdel AEEIlE AT
2lQle o] g3} Fu| AlgEFe] 25%(N 25 mg/L, 24.4
kg/ha) 83 N 1/4, 50%(N 50 mg/L, 48.8 kg/ha)
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