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HIEU QUA CUA SU BO SUNG CALCIUM VA PHAN DOI
_ VAO MOI TRUONG DINH DUONG THUY CANH
CAY CA CHUA SAVIOR (LYCOPERSICON ESCULENTUM)

Pinh Tran Nguyén', Nguyén Bdo Toan, Tran Thi Ba va Bui Vin Ting?
ABSTRACT

Experiments were conducted to evaluate effects of calcium and bat manure supplements
into nutrient medium of tomato hydroponic. Experiments were designed as randomized
complete with 10 replications. Hydroponic nutrient formular was according to Benton
Jone (1999). Calcium used in experiments was calcium nitrate and added at flowering
and fruiting stages. 20 g of Bat manure added into 5 kg growing substrate plastic bag at
the beginning of planting. Growing substrate were coconut husk powders and fibres
containing in 5 kg plastic bag. Each bag was planted two seedlings. Results showed that
calcium supplement was not efficient as compared with original nutrient formular. But
Bat manure supplement was very efficient. It improved yield and quality of tomato
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TOM TAT

Thi nghiém duoc thuc hién nham danh gid hiéu qua cua viéc bo sung calcium va phan
doi vao méi trong dinh dwdng thiy canh ca chua Savior. Thi nghiém dwoc bé tri theo
thé thirc hodan toan ngdu nhién 10 lan Idp lai. Thanh phan cong thire dinh dwdng thity
canh theo Benton (1999). Sur b6 sung calcium dwdi dang calcium nitrate ¢ mikc thém 50%
cia cong thire chuan & giai doan ra hoa va tao trdi. Phdn doi duoc cho vao bao gia thé 5
kg véi lrong 20 g/bao truée khi trong cdy. Gid thé trong cdy la mun xo dira dwoc cho vao
bao plastic, méi bao 5 kg va trong 2 cdy. Két qua thi nghiém cho thdy rang, si bo sung
calcium o giai doan ra hoa tao trai khong co hiéu qua ro rét so voi dinh duong nguyén
thiy. Sw b6 sung thém phdn doi vao thanh phan dinh dwéng cia thiyy canh givp cdi thién
thanh phan ndng sudt va ndng sudt ca chua giong Savior.

Tir khoa: Ca chua Savior, calcium nitrate, phdn doi, thiy canh

1 MO PAU

Ca chua 1a loai trai rat giau dinh dudng, phu hop véi khau vi nhiéu ngudi nén rat
duoc wa chudng. Nong dan thudng canh tac ca chua theo kiéu truyén thng thuong
trong ngoai dong ty nhién. Su canh tac nay gap kha nhiéu bét loi nhu dich bénh va
khong kiém soat duoc dinh dudng trong dat. Vi vy, dé dam bao ning suét, nong
dan thuong sir dung nhiéu thudc bao vé thuc vat va phan bon. Viéc str dung nhiéu
cac thanh phan niy gay ra hau qua nghiém trong 1a c6 nhiéu du luong thube bao vé
thuc vat con hién dién trong trai ca chua. Trong khuynh huéng canh tac ca chua
moi hién nay di dugc mot s noi ap dung 1a canh tic ca chua theo ky thuat thuy
canh va trong nha ludi c6 mai che nylon. K¥ thuat canh tac ndy giam dang ké viéc

! Hoc vién cao hocTT K15, Truong Dai hoc Cin Tho
2 Khoa Nong nghiép & Sinh hoc Ung dung, Truong Pai hoc Can Tho
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stt dung thudc bao vé thuc vat. Trong thuy canh, ché do dinh dudng dugc kiém
soat hoan toan. Su cung cip dinh dudng xuyén sudt tir dau dén cudi doi khi gap
mot s6 tro ngai cho sy phat trién cua cdy ca chua, vi cdy ca chua ¢ moi giai doan
can nhu cau dinh dudng khac nhau. Nhu cau dinh dudng cta cay con khac nhu cau
dinh dudng cua cdy truong thanh. Nhu cau dinh dudng cua cay ¢ giai doan ra hoa
tao trai can nhiéu calcium hon. O ciy ca chua sy thiéu Ca thuong gay nén tricu
chung théi dit trai hay trai bji ntt lam mét gia tri thuong pham cua trai luc thu
hoach (Saure, 2001). Sy thiéu hyt calcium trong giai doan ndy s& lam cho trai phat
trién kém, trai nho hodc trai bi nut. Bén canh d6, nhiéu dang phén hitu co chira
khac nhiéu thanh phan dinh dudng gitip cdy sinh truéng va phat trién tét. Uzun et
al. (2007) d3 ap dung b sung phan hitu co vao gia thé thay canh cay ca tim thay
canh cho thay rang nang suat va pham chat trai co su cai thién dang ké. Trong cac
loai phan hitu co hién co, phan doi 13 phan chtra kha nhiéu dinh dudng. Su cung
cap khoang vo co két hop voi phan hitu co cho ciy ca chua hira hen nhiéu két qua
kha quan. Vi vy, nghién ctru ndy nham danh gia hiéu qua cta su bo sung calcium
va phan doi vao méi truong dinh dudng thuy canh cay ca chua.

2 PHUONG TIEN VA PHUONG PHAP
2.1 Phwong tién

Dia diém va thoi gian: thi nghiém duoc thuc hién tai nha ludi Trai Nghién ctu va
Thuc nghiém Nong nghiép - Pai hoc Can Tho, tir 9/2009-1/2010.

Vit liéu

Gz'g”'ng ca chua: ‘Hat gidng ca chua F1 Savior nhap ndi do cong ty Syngenta san
xuat. Day la giong lai Fi, than sinh truong hiru han cao 0,8-1,0 m, khang bénh
kham kh4, trong dugc trong mua nang cling nhu trong mua mua. Giong cho thu
hoach 65-70 ngay sau khi trong.

Gid thé: Bao gém mun, chi xo dura tir vat liéu xo dura sau khi da léy di so1 chi va
duogc rira qua mot mua mua.

Hé thong twdi nhé giot 1 cac dng nhya nhod c6 duong kinh 3 mm dugc cung cap
dinh dudng sudt thoi gian thi nghiém tuong ung 1 lit dinh dudng trén bao gia thé
(5kg) trén ngay.

Dinh dwéng thiy canh theo Benton (1999) tir cac hoa chat nhu calcium nitrate,

ammonium nitrate, iron, potassium nitrate, monopotassium phosphate, magnesium
sulphate, zinc va chelate EDTA.

Sy bo sung calcium nitrate dugc thém 50% theo cong thirc cia Benton (1999) ¢
giai doan ra hoa va tao tréi.

Sy b6 sung thém phén doi lam nén tir dau v6i luong 20 g phan doi cho mdi bao gia
thé (khoang 5 kg) duoc trong 2 cay.

2.2 Phwong phap

Bé tri thi nghi¢m: Thi nghiém duoc bb tri theo thé thirc khéi hoan toan ngau nhién
gom 3 nghiém thuc 1a sy bo sung dinh dudng. Thi nghiém c6 10 lan 1ap lai, moi

25



Tap chi Khoa hoc 2010:16b 24-31 Truong Pai hoc Can Tho

lan lap lai 1a 1 bao gia thé (5 kg) co trong 2 cay ca chua. Cac ky hiéu thi nghiém

duogc trinh bay bén dudi:

~ Ky hiéu D: cong thirc dinh dudng ctia Benton (1999) sir dung sudt thoi ky
sinh trudng.

- Ky hi¢u D+D2. Cong thtre dinh dudng cua Benton (1999) sir dung sudt thoi ky
sinh truong + bd sung thém calcium nitrate 50% trong thoi ky ra hoa va phat
trién trai.

— Ky hiéu D+P Cong thirc dinh dudng ctia Benton (1999) str dung sudt thoi ky
sinh trudng + phan doi st dung ¢ thoi ky dau.

Chuan bi cay con:

Gbc ghép: ca tim EG 203 cua Trung tam Nghién ctru va Phat trién rau Chau A
(AVRDC), gieo trén khay véi gid thé mun xo dura, khoang 30-35 ngay vura
tudi ghép.

Ngon ghép ca chua F1 Savior. Gieo hat ca trén khay véi gia thé mun xo dira sau 25

ngay thi vira tudi ghép. Khoang 12-15 ngay sau khi ghép, cay cao 13-20 cm, dugc
5-7 14 that co thé trong trong hé thdng thily canh.

Cham soc:

~  Trong dim: trong lai nhitng ciy di chét trong tuan 1& dau tién.

- Tia nhanh: chtra 01 than chinh va 2 nhanh (01 dud¢i va 01 trén chum hoa
dau tién).

~ Tia la chan: tia bo tat ca 14 gbc vang ta hodc bénh dudi chum bong dau tién va
tiép tuc tia 14 trong giai doan thu trai dé ciy duoc thong thoang it sdu bénh hai.
Nang d& cay: ltc 20 ngay sau khi trong dung day nylon cot sat gbc than cay va
quan than treo 1én trén cao, nham giit cdy con khoi nga.

Mait d6 trong tuong tng 9-10 cay/m2.
Cdc chi tiéu theo doi

Ghi nhén sau bénh hai xuat hién trong sudt thot ky sinh truong cua cay. pH gia thé
truge khi trong trén m01 nghiém thuc, iy mau gia thé vat 1dy nude roi dung vai
lugc 14y nuéce; sau khi trong himg dinh dudng thira chay ra tir gia thé. 15 ngay do 1
lan bang may do pH cam tay.

Chi tiéu vé sinh truéng bao gdm khao sat tir lac méi trong, bat dau trd hoa, thu trai
ro va cudi thu hoach (2 cdy/ldp lai rdi tinh trung binh). Chiéu cao cdy (cm): ding
thudc day do doc theo than chinh tir géc dén dinh sinh truéng cia than cay ca
chua. Pém s6 1a & nhiing 14 trén than chinh tinh tir 14 that dau tién dén 14 ngon
(nhitng 14 ¢6 chiéu dai phién 14 16n hon 2 cm). Kich thudc trai (cm) do bang thudc
kep, do dudng kinh ngiu nhién cua 5 trai/nghiém thirc rdi tinh trung binh.

Chi tiéu vé thanh phan ning sut va ning suat (tat ca 4 cay/lap lai roi tinh trung
binh). So trai trén cay duoc dém trén ting ciy qua tit ca cac 1an thu hoach rdi cong
chung tit ca cac lan thu hoach lai. Trong luong trung binh trai (g/trai) bang cach
can trai & giai doan thu hoach rd, khoang 75 ngdy sau khi thu hoach rdi tinh trong
luong trung binh ciia timg nghiém thirc. Trong luong trai/cdy: can tat ca tri cua
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timg cdy trén mdi nghiém thuc roi tinh trung binh trén cdy. Ning suét (tin/ha)
dugc tinh tir trong lwong trai/cay x mat do cay (ha).

Phim chét trai (1dy ngau nhién 4 trai/lip lai) do do Brix bang cach cit trai vit lay
dich, nho 1én Brix ké (Hand Refractometer) doc két qua. Ham lugng nitrate cta
thit tri theo phuong phap Grandvan-Liaz (Vién Tho nhudng Noéng hoa, 1998),
Vitamin C dinh luong theo phuwong phap Muri (Pai hoc Can Tho, 1996) dugc phan
tich & B6 mén Khoa hoc Ciy trong, khoa Nong nghiép va Sinh hoc Ung dung,
Trudng Pai hoc Can Tho.

2.3 Xir Iy s6 liéu
Céc s6 lidu kiém dinh bang phép tht F va LSD bang phan mém SPSS ver 13.0.

3 KET QUA VA THAO LUAN
3.1 Sinh truéng

Sy sinh trudng va phat trién cay ca chua Savior trong nha lu6i kha thuan loi, it sdu
bénh, cdy ra hoa dau trai kha cao, phan doi c6 chtra nhiéu chét dinh dudng dang
htru co (20-30%) su bo sung phéan doi 1am ting cac thanh phan ning suat va nang
suit. Calcium nitrate 1 phan sinh 1y kiém cung cdp calcium (26% CaO) va tuong
dbi it dam (15,5% N) bo sung 50% calcium & giai doan ra hoa va dau trai thi
khong c6 hi€u qua 1o so vdi dinh dudng thiy canh nguyén thuy.

Chiéu cao than chinh ciy ca chua Savior co su gia ting theo thoi gian va dat chiéu
cao cao nhat trong khoang 171,8-189,6 cm (Bang 1). O 3 loai dinh dudng khac
nhau khong khac biét théng ké vé chiéu cao tir lic trong, ra hoa, thu trai va cdy tan.
Tuy nhién, trén than nhanh thi c6 khac biét & mirc y nghia 5%, than nhanh c6 chiéu
cao cao ¢ loai dinh dudng D+P (189,6 cm), thap ¢ dinh dudng D (171,8 cm), dinh
dudng D+D2 ¢ mic trung gian (185,8 cm). Chiéu cao cua than nhanh ciing cao
hon so véi than chinh (cao than chinh dao dong tur 121,9-130,9 cm trén ca 3 loai
dinh dudng). Két qua nay ciing duoc tim thdy ¢ nghién ciru cua Sridhar et al.
(2006), ham lugng cac dudng chat nhu calcium, magnesium, vi khuan, xa khuin
va nam c6 loi trong phan doi cao hon so v&i phan cua cac vat nudi khac. Pidu nay
da gop phan gia ting sinh truong cua than nhanh (trong khi khong gia tang chiéu
cao than chinh) boi vi Savior 13 giéng sinh truong hitu han, cay thap do bi gid1 han
bdi chum hoa ¢ ngon nén than nhanh moc sau c6 co hoi sinh trudng tiép tuc nén
cao hon than chinh khoang 40-50 cm.

Bing 1: Chiéu cao (cm) thin chinh cy ca chua Savior & cic cong thirc b6 sung dinh duéng

khéc nhau

Chiéu cao cily (cm)

Dinh duéng A - Cay tan
Trong  Rahoa Thutral rd o k™1 A nhanh dai nhit
D 233 745 1259 1297 1718 b
D + D2 233 765 1220 130.9 1858 ab
D+P 233 778 1183 121.9 1896 a
F - ns ns ns *
CV. (%) ; 6,3 13,0 125 12.1

Cic gid tri dwoc kém theo sau boi cdc ky tw giong nhau thi khéng khdc nhau & mirc Y nghia 5% theo phép thir LSD,
*: khdc biét & mirc y nghia 5%; ns: khong khdc biét thong ké
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Tuong tu két qua trinh bay bang 2 cho thay, s6 14 trén than chinh cay ca chua gia
tang tir luc trong dén khi thu trai, nhung khéng c6 su khac biét qua phan tich thong
ké, sb 14 & ba loai dinh dudng khac nhau gia ting tir 7,5 14 & giai doan trong, 17,0-
17,4 14 IL'J,a ra hoa va 21,8-22,7 14 ¢ giai doan thu trai ro.

Bang 2: So la trén cay ca chua Savior (14) ¢ cac cong thirc b6 sung dinh dwdng khac nhau

S6 14 trén cay (14)

Dinh dwdng Trong Ra hoa Thu trai ro
D 75 17,0 22,7
D + D2 75 17,0 21,8
D+P 75 174 21,9
= _ ns ns
CV. (%) . 4.0 8,9

ns khong khac biét

Puong kinh gdc than cay ca chua khong ¢ su khac biét qua phan tich thong ké va
c6 sy gia ting manh tir luc trong (0,43 cm) dén khi ra hoa (0,62 cm) va thu trai
(0,90 cm), van tiép tuc tang nhe cho dén luc két thuc thu hoach (1,09 cm)
(Bang 3). Sy gia tang manh vé dudng kinh goc than ¢ giai doan ra hoa va thu trai

10 14 diéu kién hét strc thuan loi cho sy phat trién cta cay ca chua.
Bang 3: Puwong kinh thin (cm) cy ca chua Savior ¢ cac cong thirc bd sung dinh duéng

Pwong kinh thian (cm)

Dinh duwdong

Trong Ra hoa Thu trairé  Két thic
D 0,43 0,59 0,90 1,05
D+ D2 0,43 0,59 0,89 1,07
D+P 0,43 0,62 0,90 1,09
F - ns ns ns
CV. (%) - 53 8,60 13,00

ns khong khac biét

Kich thudc trai ca chua khong c6 sy khac biét ¢ ba loai dinh dudng khac nhau
(Bang 4), chiéu dai trai trong khoang tir 5,23-5,41 cm va dudng kinh trai dao dong
4,72-4,84 cm. Diéu nay hoan toan phu hgp vé1i nhan dinh ctia Ta Thu Cuc (2005),
cho rang qua trinh sinh truéng céy ca chua phu thugc vao giéng, diéu kién ngoai
canh va chat dinh dudng. Trong thi nghiém chi str dung mot giong Savior, trong
trong nha lu6i (mdi truong kha dong nhat) dinh dudng dugc cung cap cung voi

nuée tudi qua hé théng tudi nho giot rit dong déu, ché do chim séc nhu nhau.
Bang 4: Kich thwdc trai (cm) ca chua Savior ¢ cac cong thirc bd sung dinh dwomg khac nhau

Dinh dudng Chiéu dai tréi (cm) Pudng kinh trai (cm)
D 5,32 4,84

D+ D2 5,23 4,72

D+P 5,41 4,79

F ns ns

CV. (%) 5,30 4,60

ns khong khac biét
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3.2 Thanh phan ning suit va ning suit

S6 trai/cdy

S trai trén cdy ca chua Savior c6 khac biét qua phén tich théng ké & 3 loai dinh
dudng thuy canh (Hinh 1). Str dung dinh dudng D+P cho 45,5 trai/cay, nhicu hon
c0 y nghia thong ké so voi dinh dudng D cua Hoagland va dinh dudng D+Ca
khoang 5 trai/cay. Di€u nay duoc giai thich twong tu chi€u cao céy (Sridhar et al.,
2006), phan doi lam tang kha nang hiru dung cua P, tdng hap thu Mg (Sainju et al.,
2003). Co the diéu nay da gop phan lam tang kha nang dau trai ca chua mot cach
dang ké.
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D D+ D2 D+P
Loai dinh dudng
Hinh 1: S6 trai ca chua Savior (trai) trén ciy & cac cong thirc bd sung dinh dudng khac
nhau

Trong luong trung binh trdi trén cdy

Trong luong trung binh trai ca chua Savior trén cay c6 sy khac biét qua phan tich
thong ké, hai nghién thirc sir dung dinh dudng D va D+D2 tuong duong nhau (dao
dong 1,14-1,32 kg/cay) va cung thap hon nghiém thirc D+P (1,83 kg/cdy). Su khac
nhau cta trong luong trai trén ciy 1a do s trai trén cdy, & nghiém thirc st dung
phan doi c6 trong lugng trai trén cy cao nhét cho thay phan doi da tic dong tot 1én
kha nang dau trai cua cay ca chua Savior.

20 183

fg»l.? .
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Hinh 2: Trong lwong trii ca chua Savior trén ciy (kg/ciy) & cac cong thirc bo sung dinh
dwong khac nhau

rai

g

on

1

Trong

Ning sudt

Ning suét trai ca chua Savior co su khic biét qua phan tich théng ké & muc ¥
nghia 1%, cao nhat & nghiém thic c6 bo sung phan doi lam nén 57,90 tan/ha
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(Hinh 3 va 4), hai nghiém thtrc stt dung dinh dudéng D va dinh dudng D+D2 tuong
duong nhau (33,13-34,84 tan/ha) cung thap hon dinh dudng D+P tir 39,83-42,84%.
Su khac biét vé& ning suit chii yéu 1a do sy khac biét vé s6 trai trén cay trong khi
trong luong trai khong khac biét. Két qua nay phu hop véi nghién ciru cia Wakoh
et al. (1992), nguoi da xac dinh dung dich dinh dudng thiy canh tdi hao cho san
xudt ca chua.

65
57,90a
— 55 4
£
& 45 -
\&g 35 4 33,13b 34,84b
an
g 27
2
15 . T
D D+D2 D+P
Loai dinh dudng
Hinh 3: Ning suit trai ca chua Savior (tAn/ha) & cac cong thirc bd sung dinh duéng

khac nhau

(@ Y

Hinh 4: Toan canh khu thi nghiém ca chua thiiy canh (a) va ciy ca chua trong trén gia thé
¢6 bo sung phan doi (D+P) (b)

3.3 Pham chit
Ham lwong nitrate

Ham luong nitrate luu ton trong trai c6 sy khac biét ¥ nghia qua phan tich théng
ké, cao nhét 12 & nghiém thirc D+P (8,83 mg/kg), thap nhat & dinh dudng D (6,33
mg). Su bd sung phan doi (P) lam cho ham lugng nitrate trong trai gia tang, c6
nghia 13 phan doi chira rit nhiéu ham luong dam. Theo Sridhar et al. (2006), ham
luong dam, lan, kali, calcium va magnesium trong phan doi kha cao. Vi vay, gitp
cho cdy sinh truong tot va dat ning suat cao. Su luu t6n cia ham lugng nitrate
trong trai 13 khong dang ké, boi vi chung rat thip so v6i yéu cau vé vé sinh an toan
thie phdm. Theo t6 chtrc Y t& Thé gi¢i ham luong nitrate trong ca chua duoc phép
nhd hon 150 mg/kg.

Ham lwong Vitamin C, do Brix, do day thit trai

Khéng c6 su khac biét qua phan tich théng ké vé ham luong vitamin C (dao dong
18,2-19,7 g/100g), do Brix (4,81-5,33%) va d6 day thit trai (0,85-0,86 cm). Cac
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chi tiéu nay cho thay co 18 1a do yéu t6 di truyén quyét dinh. Tuy nhién, Theo
Kubota (2009) thi ca chua thuy canh huong vi gia ting hon trong dét truyén thong.

Bang 5: Phim chit trai ca chua Savior & cac cong thirc bo sung dinh dudng khac nhau

Dinh dudng Nitrate Vitamin C Brix Do day thit
(mg/kQg) (9/100g) (%) trai (cm)

D 6,33 b 19,7 5,27 0,85

D+ D2 7,42 ab 18,0 5,33 0,86

D+P 8,83 a 18,2 4,81 0,85

Mic y nghia * ns ns ns

CV (%) 23,9 14,9 10,5 8,3

Céc gid tri dwoc kém theo sau boi cdc ky tw giong nhau thi khong khdac nhau ¢ mikc Y nghia 5% theo phép thir LSD
*: khdc biét & miec y nghia 5%; ns: khong khdc biét thong ké

4 KET LUAN

Su bd sung calcium ¢ giai doan ra hoa tao trai khong c6 hiéu qua rd so vdi dinh
dudng nguyén thuy. Sy bo sung thém phan doi vao thanh phan dinh dudng cua
thily canh giup cai thién thanh phan nang suat va nang suat ca chua giong Savior.
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