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ABSTRACT

The study was conducted to determine the optimal number of times to
spray potassium nitrate on Citrus reticulata Blanco for obtaining the
highest fruit yield and quality. The experiment was carried out in
Completely Randomized Design with five treatments and four replications,
10 trees/replication. The five treatments were the number times spraying
KNO; (5 g/l) with: control (untreated tree), 16 times (2 weeks/once), 8
times (4 weeks/once), 6 times (6 weeks/once) and 5 times (8 weeks/once).
The time of spray was stated at the immature fruit (1.0-2.0 cm in
diameter). Results showed that the optimal number of times to spray
potassium nitrate was 6 times (6 weeks/once) which gave the highest
average fruit weight (144.5 g), fruit height (54.4 mm) and yield
(27.3 kg/tree).

TOM TAT

Pé tai “Phun kali nitrate qua ld lam tang ndng sudt va pham chdt ciia trdi
quyt duwong (Citrus reticulata Blanco)” dwoc thic hién nham xdc dinh sd
lan phun kali nitrate lam trdi quyt dwong c6 nang suat va pham chat tot.
Thi nghiém dwoc bo tri theo the thirc hoan toan ngau nhién co 5 nghiém
thite 1a s6 lan phun KNO3 ¢ nong dé 5 g/l véi 4 lan lap lai, 10 cay/ldp lai.
Néam nghiém thirc thi nghiém la doi chimg (khéng phun), 16 lan (2
tudn/lan), 8 lan (4 tuan/lan), 6 lan (6 tuan/lan) va 5 lan phun (8 tuan/lan).
Thoi diém bat dau phun kali nitrate lic trai non xudt hién (c6 dwong kinh
tir 1,0-2,0 cm). Két qua thi nghiém cho thay, nghiém thirc phun kali nitrate
6 lan (6 tuan/lan) cho két qud cao nhat vé trong lwong trai (144,5 g), chiéu
cao trdi (54,4 mm), nang sudt trdi dat dwoc ting gap doi (27,3 kg/cay).

1 MO DAU

trong hap thu kali nhanh hon so véi viée hap thu
kali tir dat (Boman, 2001). Céc loai cay trong khac

Quyt duong (Citrus reticulata Blanco) 1a cdy an
trai c6 gia tri kinh t& cao, tuy nhién trai ¢ kich
thudc thuong nho nén gia ban khong cao. Kali 1a
mot trong cac nguyén td dinh dudng da luong gitp
cho cdy cam quyt sinh truong, kién tao ning suat
va ning cao chat luong trai (Sarrwy et al., 2012).
Cay hut kali tir dung dich d4t hodc hip thu qua 4.
Phun kali qua 14 1a phuong phéap hi€u qua gitp cay
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nhau hap thu luong kali khac nhau va phu thugc
vao nhu cau ciia cdy & mdi giai doan sinh truong va
phat trién. Khi cdy 16n 1én, nhu cau kali ciia cay
cang tang dac biét 1a giai doan cay trudng thanh va
chudn bj ra hoa (Hofman et al, 1997). Phun kali
nitrate 1am ting nang suat ciy trong duge tim thay
trén nhiéu loai cdy nhu cam quyt (Abd El-Rahman
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et al, 2012; Achilea et al., 2000 and Erner et al.,
1993), mang cut (Lé Bdo Long va Lé Van Hoa,
2004), thanh long (Nguyén Minh Chau, 2001) va
cay ca chua (Kazemi, 2014). Bén canh do, kali
cling lam gia ting phim chét trai. Theo Bar-Akiva
(1975) trai cam Valencia khi dugc cung cap du kali
da lam giadm hién tuong nit trai va gia tang nang
suat. Theo El-Otmani et al. (2004) phun KNO; ¢
5% w/v 1am gia tang kich thudc va chat luong trai
quyt Clementine (Citrus reticulata). Do viy, d& tai
“Phun kali nitrate qua 14 1am ting ning sut va
phim chat cua quyt duong (Citrus reticulate
Blanco)” dugc thuc hién nham xac dinh sd lan
phun kali nitrate cho trai quyt duong dé dat ning
sudt va pham chat tot.

2 PHUONG TIEN VA PHUONG PHAP

2.1 Vit liéu thi nghiém

Quyt dudng 1a cay chiét trdng 3 nam tudi bat
dau cho trai, cach cay 14 2 x 2 m trén hep rong 4 m.
Dat c6 ham luong dam, 1an va kali tong sb & mirc
trung binh lan luot 14 0,107, 0,052 va 1,036% va c6
pH 1a 5,41. Chon nhiing cdy quyt duong c6 sy sinh
truong va phat trién twong dong véi nhau, luc cay
mang tréi c6 duong kinh tir 1,0-2,0 cm dé lam thi
nghiém. Kali nitrate dang hat mau tréng, nhuyén,
tan nhanh va tan hoan toan trong nudc cb ngudn
gde tir Trung Québce c6 ham lugng N 14 13% va K,0
1a 46%.

2.2 Phwong phap nghién ciru

Thi nghiém dugc thyc hién tir thang 2 dén
thang 12 nam 2010 tai huyén Phung Hiép, tinh Hau
Giang. Thi nghiém duge b tri theo thé thirc hoan
toan ngau nhién vai 4 1an lap lai, 10 cay/lap lai. Co
tat ca 5 nghiém thirc 14 cac s6 lan phun phén kali
nitrate c6 cting nong do 1a 5 g/I. Nam nghiém thirc
nghién ctru 13 d6i chimg (khong phun kali nitrate);
16 lan (2 tudn/lan); 8 lan (4 tuan/lan); 6 lan
(6tudn/lan) va 5 1an (8 tuan/lan). Cac chi tiéu thu
thap g6m kich thudc trai, trong lwong, mau sdc vo
trai, day vo, trong lugng v, s6 mui, s hat, Brix,
vitamin C, pH va ning suat trai trén cdy, ham
lwong dam va kali tong s trong 14 lac thu hoach.
Mdi chi tiéu phéan tich 3 trai cho mot lan lap lai.
Mau séc vo trai duge do bing may do mau Minolta
CR-200. Ham luwong vitamin C dwoc do béng
phuong phap Murri (Pham Vian S6 va Bui Thi Nhu
Thuén, 1991). Ham lugng dam va kali téng $6
trong 14 giri phan tich & Phong thi nghiém chuyén
sau, Truong Pai hoc Can Tho. Sb liéu thu duoc s&
dugc phan tich phuong sai va kiém dinh DUNCAN
& mirc y nghia 5% dé so sanh sy khac biét giita cac
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nghiém thirc bang chwong trinh SAS (Version 8.0,
SAS Institute Inc., Cary, NC, USA).

3 KET QUA VA THAO LUAN

3.1 Ham lwong dam va Kali trong la ¢' thoi
diém thu hoach

Két qua trinh bay & Bang 1 cho thay ham luong
dam trong 14 c¢6 xu hudng cao hon khi c6 phun
KNO3; nhung ching khong cé khac biét y nghia
thong ké giita nghiém thirc c6 phun va nghiém thirc
khong phun KNO;. Tuy nhién, ham lugng kali &
cac nghiém thic c6 khac nhau ¢ mirc y nghia 1%.
Ham luong kali trong 14 & nghiém thirc d6i chimg
1a thdp nhat 1,17% va khong c6 khac biét so véi
nghiém thtc 5 lan phun (8 tudn/lan). O nghiém
thire 6 lan phun (6 tuin lan), ham luogng kali tong
s6 trong 14 1a 1,34% cao hon so véi nghiém thirc
dbi chung. Theo Hammami ef al. (2010) thi ham
lugng Kali trong 14 cdy cam quyt ndi chung tur 1-
1,2% la dua cho trai phat trién. Ham lugng kali
trong 14 toi hao dé cdy cam quyt cho trai phat trién
tbt 1a 1,2-1,7% (Obreza, 2003).

Bang 1: Ham lwong Kkali trong 14 & thoi diém

thu hoach

‘n . Ham luwgng Ham lwgng
Nghi¢m thire dam (%)  Kali (%)
Dbi ching 1,93 1,17¢
16 14n (2 tuan/lan) 2,06 1,41a
8 1an (4 tuan/lan) 2,04 1,39a
6 1an (6 tudn/lan) 2,01 1,34ab
5 1an (8 tuan/lan) 2,03 1,23bc
F ns **
CV(%) 3,97 6.79

Ghi chii: Trong cing mgt ¢ét cdc s6 ¢é chit theo sau
giong nhau khéng khéc biét y nghia thong ké qua phép
thir Ducan. **: khdc biét thong ké ¢ mitc Y nghia 1%. ns:
khdc biét khéng cé y nghia thong ké

3.2 Phun Kali nitrate 1am ting chiéu cao va
dwong kinh trai

O nghiém thirc 6 1an phun (6 tuan/lan), trai c6
chidu cao va duong kinh cao hon so véi trai &
nghiém thirc ddi chimg va 16 lan phun (2 tuan/lan)
(Bang 2). Tuy nhién, chiéu cao va duong kinh trai
¢ nghiém thirc nay khong c6 khac biét so vdi trai &
nghiém thire 8 va 5 1dn phun. Theo Nguyén Bao Vé
va Lé Thanh Phong (2004) cho ring cung cip phén
bon cho cdy co anh huong rat 1on dén kich thudc
trai. DSi voi cdy hanh chung tét thi khi cung cp
da kali cay s€ cho trai c6 kich thudc to hon
trén cay thiéu kali (Puong Hong Duat, 2003). Két
qua nghién ciru nay tuong ty nhu trén cay quyt
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Clenmentine (El-Otmani ez al., 2004) kich thudc
trai 16n hon khi c¢6 phun KNOs & thoi diém sau khi
rung trai non.

Bang 2: Kich thuéc trai quyt dwong ¢ thoi diém

thu hoach

o . Chiéu cao Puwong kinh
Nghi¢m thire trdi (nm)  tréi (mm)
Dbichimg 48,95b 58,48 b
16 1an (2 tuan/lan) 50,00 b 59,45 b
8 1an (4 tudn/lan) 52,68 a 62,83 a
6 1an (6 tudn/lan) 54,42 a 63,54 a
5 lan (8 tuan/lan) 54,02 a 63,44 a
F skk k
CV(%) 2,7 34

Ghi chii: Trong cing mgt ¢ét cdc s6 ¢6 chir theo sau
giong nhau khong khéc biét y nghia théng ké qua phép
thir Ducan. **: khdc biét thong ké ¢ mirc y nghia 1%. *:
khac biét théng ké & mirc y nghia 5%

33 Anh huéng cua phun Kali nitrate dén
ning suat va pham chat trai quyt duwong
3.3.1 Bdnh gid mau sdc vo trdi

D6 khac mau vo trai cao nhit & nghiém thirc
phun kali nitrate 6 va 8 1an phun va ching c6 khac
biét c6 ¥ nghia so véi nghiém thirc ddi chimg
khong phun (Bang 3). Theo két qua diéu tra cua
Tran Ngoc Phuong Anh (2010) d6 khac mau vo
trai quyt duong trong tai Lai Vung 1a 54,4 AE, tai
Tra On 1a 53,8 AE va Phung Hiép 1a 53,5 AE.
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Tir d6 cho thdy két qua cia thi nghiém nay c6 do
khac mau vo trai thap hon so v6i nghién ctru cua
Tran Ngoc Phuong Anh (2010) c¢6 thé do mat do
trdng cua vuon thi nghiém day hon, trai hip thu
anh sang it.

3.3.2 Trong lwong trdi, trong heong vo, s6
mui/trdi, hat chdc, hat léep

Két qua trinh bay & Bang 3 cho thdy trong
luong trai quyt duong & nghiém thirc phun KNO3
6 lan (6 tuan/lan) 14 cao nhét va c6 khac biét c¢6 y
nghia so vdi cac nghiém thirc phun kali con lai va
nghiém thirc dbi chimg khong phun kali ¢ mirc
nghia 5%. Phun kali lam tang kich thudc va trong
lwong trai dugc tim thiy trén cdy cam Clementine
(Hamza et al., 2012), ciy hanh (Puong Hong Duat,
2003). Ngoai ra phun KNOs lam tang trong lugng
trai con tim thdy trén céc loai cdy trong khac. Trén
thanh long khi phun kali s€ cho trong lugng trai
ting 1én 3,5% so v6i khong phun (Nguyén Thi
Nhat Hang va Nguyén Minh Chau, 2001).

S mui/trai, hat chic va hat 1ép/trai khong khéc
biét nhau qua phan tich thong ké giira cac nghiém
thire (Bang 3). Péc tinh nay it bi anh huong cua
diéu kién méi truong chii yéu 1a do di truyén quy
dinh (Tran Thwong Tuin et al, 1996). Theo
Nguyén Minh Chau (2009) cho ring quyt dudng c6
khoang 8 - 10 hat/trai. Tir d6 cho thay s hat trén
trai cua thi nghiém phu hgp véi nghién cuu trude.

Bang 3: Trong lwong trai, d9 khac mau vé trai, s6 mui, trong lwong hat, sé hat chic va 1ép trén trai

o . Trong lwgng D¢ khicmau _: .. .. Trong lwong Hat Hat
Nghiém thire trii () ciavo (AR) D0 Mu/trii hat(g) chic/trdi  1ép/trii
Dbi ching 124,9d 40,9d 11,5 3,92 10,2 1,92
16 14n (2 tuan/lan) 1359b 43,9 c¢d 11,9 4,36 9,75 2,33
8 1an (4 tuan/lan) 1394 b 48,1 ab 11,9 4,06 7,75 3,67
6 1an (6 tuan/lan) 144,5 a 50,3 a 12,8 3,40 8,25 2,92
5 1an (8 tudn/lan) 129,6 ¢ 46,6 be 11,9 3,09 9,34 1,67
F * ** ns ns ns ns
CV (%) 22 4,9 6,4 40,4 28,7 37,7

Ghi chi: Trong ciing mot cét cdc $6 ¢6 chit theo sau gié'rgg nhau khéng khdc biét Y nghia thong ké qua phép thir Ducan
**: khac biét thong ké ¢ mirc y nghia 1%.%*: khac biét thong ké o mirc y nghia 5%. ns: khac biét khong co y nghia thong ké

3.3.3 Do Brix, tri sépH va ham lwong Vitamin
C cua trai

Do Brix

Két qua trinh bay Bang 4 cho thdy d¢ Brix cua
trai quyt duong gitta cac nghiém thirc phun kali
nitrate & cac thoi diém khac biét nhau phan tich
thong ké ¢ mirc y nghia 5%. D Brix cua trai quyt
dudng ¢ nghiém thirc dbi ching thip nhat (9,16%).
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Tt ca cac nghiém thirc co phun kali nitrate & cac
thoi diém 2 tudn/lan, 4 tuan/lan, 6 tudn/lan va 8
tudn/lan c6 d6 Brix khong khac biét nhau. Theo
Tran Thuong Tuln et al. (1999), d6 Brix cua trai
quyt duong 13 9,0%. Theo H6 Thé Huy (2010), do
Brix ctia trai quyt duong ¢ Lai Vung — Pong Thap
14 9,60%. Theo két qua didu tra cia Trin Ngoc
Phuong Anh (2010) d¢ Brix quyt duong ¢ Lai
Vung 1a 9,10%, & Phung Hiép 1a 9,19% va & Tra
On 13 9,34%. Thong qua do Brix cua trai co thé
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danh gia d ngot cuia trai, do Brix tiang khi trai chin
do ham lugng duong tong s ting. Tir d6 cho thiy
quyt duong & cac nghiém thirc phun kali nitrate ctia
thi nghiém nay c6 do ngot hon so véi dbi chimg va
ngot hon so véi do ngot trung binh dwgc Tran
Ngoc Phuong Anh diéu tra tai Phung Hiép nim
2010.

Tri sé pH

Két qua phén tich Bang 4 cho thiy tri s6 pH cua
trai quyt duong gitra cac nghiém thic phun kali
nitrate & cac thoi diém khac nhau khong khac biét
nhau qua phan tich thong ké, véi tri s6 pH trung
binh 1a 4,17. Nhu vay, viéc phun kali nitrate & cac
thoi diém khac nhau khéng anh huong dén tri sb
pH cua dich trai. Thong qua tri s6 pH c6 thé danh
gia dugc ham lugng acid cua trai, tri sb pH cao thi
ham lugng acid thip va nguoc lai khi tri s6 pH thap
thi ham lugng acid cao. Hon nita cic thanh phan
acid trong trai rat da dang va khi chin cac acid nay
giam cung vai viée tang dan pH trong trai (Quach
Dinh et al., 1996). Theo Trin Ngoc Phuong Anh
(2010), tri s6 pH trai quyt duong tai Phung Hiép la
3,92, vi vay ¢ thi nghiém nay ham lugng acid trong
trai quyt duong thip hon so véi két qua nghién ctru
cta Tran Ngoc Phuong Anh tai Phung Hiép vao
nam 2010.

Ham lwgng vitamin C

Bang 4: D§ Brix trii quyt duwong & cac nghiém
thirc phun kali nitrate

o , P§ Brix Vitamin C
Nghiém thirc (%) (mg/100g)
Péi chimg 9,16b 4,18 25,4
16 1an (2 tuan/lan) 9,80 a 4,13 25,5
81an (4 tuan/lan) 9,44 ab 4,15 26,7
6 1an (6 tudn/lan)  9.95a 4,28 27,7
51an (8 tudn/lan) 9,57 ab 4,12 253
F * ns ns
CV(%) 33 34 53

Ghi chii: Trong ciing mét cét cde s6 c6 chir theo sau
giong nhau khéng khdc biét y nghia théng ké qua phép
thir Ducan. *: khdc biét thong ké & mike Y nghia 5%. ns:
khdc biét khéng cé y nghia thong ké

Ham lugng vitamin C cua trai quyt dudng giira
cac nghiém thirc viéc phun kali nitrate & cac thoi
diém khac nhau khong khac biét ¥ nghia thong ké
(Bang 4). Ham luong vitamin C la mdt trong
nhitng yéu t6 quan trong dé dénh gia chit luong
trai va ham lugng vitamin C thay doi tiy theo do
chin trai. Ham lugng vitamin C trong trai thip 1a
do cac qua trinh khtr trong cac mo bi pha huy va do
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khong khi xam nhép (Quach Dinh et al, 1996).
Ham lugng vitamin C cua trai quyt duong & cac
nghiém thic twong duwong nhau co thé 1a do do
chin khi thu hoach twong d6i dong déu nhau. Mt
khac, do pH dich trai cua cac nghiém thic khong
khéc biét nén ham lugng acid trong trai quyt duong
0 cac nghiém thire cling khong cé su khac biét.
3.3.4 Nang suat

Ning sudt quyt dudng giita cac nghiém thirc
phun kali nitrate & cac thoi diém khac nhau c6 khac
biét nhau qua phén tich théng ké & mirc y nghia
1%. Niang suat & nghiém thirc 6 tudn/lan cao nhat
khong khéc biét so véi nghiém thirc 2 tudn/lan va
nghiém thirc 8 tudn/lan, khac biét c6 ¥ nghia 1%
qua phan tich thdng ké vdi 2 nghiém thirc con lai
(Bang 5). Theo két qua diéu tra cia Tran Ngoc
Phuong Anh (2010), nang suét trung binh cta quyt
duong tai huyén Phung Hiép la 22,8 tdn/ha, néu
tinh trong theo mat d¢ tai vuon quyt duong dang
thi nghiém thi tuong duong v6i 16,3 kg/cay. Nhu
vay, két qua thi nghiém cho thiy nang suét cia ciy
quyt dudng déu cao hon so vai két qua didu tra cua
Tran ngoc Phuong Anh (2010). Khi phun KNOj; 6
lan phun (6 tun/lan), cdy cho ning sut ting thém
gap d6i so véi khong phun (Bang 5).

Bing 5: Ning suit trai quyt dwong & cac
nghiém thirc phun kali nitrate

Phin trim (%)

Nang suat nang suét tang

Nghi¢m thire (;h}‘;;tﬁ thém so véi déi
gedy chirng
Doi chimg 13,6 ¢ -
16 lan (2 tudn/lan) 25,4 ab 86,7
8 lan (4 tudn/lan)  24.8b 82,4
6lan (6 tuan/lan) 273 a 100,1
5 lan (8 tuan/lan) 25,1 ab 84,6
F koK
CV(%) 4,7

Ghi chii: Trong ciing mét ¢ét cdc s6 c6 chit theo sau
giong nhau khong khac biét y nghia thong ké qua phép
thir Ducan. **: khdc biét thong ké ¢ mirc y nghia 1%

4 KET LUAN VA BPE XUAT

Phun kali nitrate 6 1an (6 tudn/lan) & nong d6 5
g/l tir khi trai c6 kich thudc 1-2 cm s& lam chiéu
cao trai tang lén 11,17% va duong tang kich trai
tang 1én 8,65%. Trai c6 mau sic dep va do brix
tang 1én. Nang sudt trai trén cdy ting 1én gip d6i so
v6i khong phun KNOs. Trong san xuat dé nang cao
nang suat va pham chat trai quyt duong co thé img
dung két qua nghién ciru nay.
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