KHOA HQC CONG NGHE

ANH HUONG CUA TY LE NH,'/ NO;,” DEN KHA NANG
0N DINH pH CUA DUNG DICH VA KHA NANG SINH
TRUOGNG CUA RAU MUOGNG THUY CANH

Hoang Thi Bich Thao', Tran Van Dién’

TOM TAT

Anh huéng ctia ty 1¢ NH,": NO, dén kha nang diéu héa pH cia dung dich va sinh tneimg ciia rau muéng
tréng bing hé théng thiy canh khéng héi luu dupe nghién ciu trong didu kién ¢6 didu chinh pH (duy tri
pH 5,5 trong sudt thoi gian cay sinh truémg) va khong c6 didu chinh pH. Rau muéng 2 tudn tudi dugce tréng
trong c4c thing xdp chira 20 L dungdich dinh dudng c6 cic ty 1¢ NH,: NO, khac nhau (100:00, 75:25,
50:50, 25:75 va 00:100). Két qua cho thdy, trong cong thire 100% NO,", cly sinh truong (St trong truomg hop
6 diéu chinh pH dung dich thuéng xuyén, nhung khi khong ¢6 diéu chinh pH, cay sinh truémg rét kém.
Khi khong ¢6 diéu chinh pH, pH cia c6ng thic ndy taing manh va cé thé da inh huong dén dé héa tan cia
cac nguyén t6 dinh dudng trong dung dich. Trong céng thirc 100% NH,', cay sinh truong kém trong ca hai
trudmg hop ¢6 diéu chinh va khong cé diéu chinh pH, cho thdy ty 1é NH,’ cao da phan nao gay doc cho cay.
pH cla cong thic ndy trong truong hop khong didu chinh pH da giam manh vé duéi 4.0. Khi ty lé
NH,:NO, 14 2575, cy sinh trudng 18U trong ca ha truomg hop c6 didu chinh va khéong ¢6 diéu chinh pH,
cong thirc ndy cang c6 tac dung didu hoa pH cia dung dich (8t nhat, gitp cho pH cia dung dich luén duoc
duy tri trong pham vi phi hop cho céy sinh truéng (5,5-6.1). Khi ty 1¢ NH," ting cao hon nira, sinh truéng
clia rau muong cé xu huéng gam. Nghién ctu ndy cho thiy rau mudng cé thé dugc tréng bing hé théng
thity canh khéng héi luu don gran va khéng can diéu chinh pH néu sit dung ty 18 dam NH,": NOy 1a 25:75.
Viéc thay thé 25% dam NO,” bing dam NH," cting ¢6 tic dung lam giam ham lugng dam NO, trong cay.

Tirkhéa: Thiy canh, NH,: NO;, pH, dung dich dinh duvng.

1. DAT VAN 0f

Pam 1a mét nguyén té dinh duéng quan trong
nhit déi véi cay tréng. Khong gidng nhu cac nguyén
td khéc, cay trong c6 thé sir dung dam & ca dang ion
duong, amoni (NH;) hoic ion am, nitrat (NO;)
(Miller and Donahue, 1990). T4t ca dam NH," déu
phii duoc tdng hop vao cac hop chat hiu co trong
cdy. Viéc déng hoa NH,* trong ré san xuit ra mot
luong H°, lugng H* nay sé dugc thai vao moi trudng
xung quang (Buchanan va cs., 2002), vi vay thuomg
lam gidm pH cia moér truéng xung quanh. NO;y™ 12
dang dam chinh cua cay, so véi NH, NO;™ ¢6 wu
diém 13 dang dam dy trir trong cay ma khéng cén
thiét phai duge dong hoa vao cac hop chat hin co.
Tuy nhién trong dung dich thiy canh, khi cay hép
thy nhiéu NO,™ sé thuéng lam tang pH cua dung
dich, théng thuomg cay khong bi déc trong méi
truomg kiém, nhung pH ting nhanh trong dung dich
sé khién nhiéu chat dinh dudng tré nén kém hoa tan.
Céy tréng thuong chi hap thy NH," véi mot lueng
nhd do ham lugng NH," cao dé gay déc cho cay

"Trrtmg Bai hoe Nong Lam Thai Nguyén
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(Salsac va cs., 1987). Sir dung duy nhit dam NH," do
vay thudng c6 anh huéng xdu dén sinh truémg cua
chy (Walch va cs., 2000). Anh huéng xdu ciia NH,®
gay ra do nhiéu nguyén nhan nhu lam thay déi pH
ctia méi trudmg va tic dong gay doc tryc tiép cla
NH,. Tuy nhién trong thiy canh cay tréng, mot
luong hop Iy NH,*sé c6 tac dung didu hoa pH cia
dung dich (Andriolo va cs., 2006). Déi véi rau xa lich,
ty 1&¢ NH duoc dua ra la 912% (Faquin & Furlani,
1999). Ngoai ra rat nhiéu nghién ciu khac cho thiy
viéc két hop NH," & mot ty lé NH,": NO; ™ hop ly co
thé tang nang suat cay tréng va giam du luong NOy”
trong rau (Shen va cs., 2003: Dong vi cs., 2005; Chen
va s, 2005). pH c6 thé duge duy tri n dinh ki
lugng H* tao ra (do déng héa NH,") va lugng H* sir
dung (do déng héa NO;") tuong duong nhau va do
vy cay sé tiéu ton it nang lugng. Diéu ndy c6 thé gidi
thich vi sao mot s6 loai cay tréng duoc bon két hop
ca hai dang dam NH," va NO;” thuong dat sinh
truémg t6i da. Tuy nhién khi ty 1¢ NH,: NOy™ cao
khoang 50:50, thi sinh truémg lai giam d6i voi hau hét
c4c cay trong can, ngoai trir lda trong moi diéu ki¢n
déu cho sinh truomg tét hon khi ty 1¢ NH,: NO;™la
khoéng 50:50 (Yang va cs., 2003). Do cay tréng ¢6 do
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min cam rit khic nhau véi NH, . vi viy cén c6
nhimg nghién ciru cu thé déi véi timg cdy tréng
trong timg diéu kién cu thé dé tim ra ty 1¢ NH," hop
ly.

Rau muéng (Jpomoea aquatic Forsk) 1a mét loai
rau phé bién nhat véi nguon Viéet Nam; rau muéng
cing 1a loai cay rat ua thiy canh, tuy nhién cho dén
nay van chua c6 mét nghién ctru nao vé anh huéng
cba NH, dén sinh truomg cia rau mudng thiy canh.
Xic dinh dugc ty 1¢ NH,: NO;™ phia hop cho rau
mudng thiy canh sé gop phan thic ddy phat trién he
thdng thiy canh rau muéng dom gian trong thyc tién
san xuat & Viet Nam.

Muc dich cia dé tar ndy la nghién cu anh
huong ctia ty 1¢ NH,*: NO;™ dén dé bién dong pH cua
dung djch thuy canh, kha nang sinh truemg va du
lugng NO;” trong rau mudng thiy canh bing h¢
théng thiy canh khéng héi luu. Két qua cia dé tai
nay sé 1a co so dé xay dung dung dich dinh duong c6
kha nang diéu hoa pH t6t va phi hop cho rau musng
thiy canh, gop phén don gidn héa ky thuat thiy canh
rau mudng trong diéu kien Viet Nam.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

Hai thi nghiém rau muéng thiy canh khéng héi
lwu (thi nghiem khong c6 diéu chinh pH va thi
nghiém c6 diéu chinh pH) dugc tién hanh tai Thai
Nguyén tir 2/5 dén 15/6 nam 2012. Rau mudng dugc
gieo trong cac khay bau cé chura dat pha trdu hun.
Dung dich dinh duéng (1/4 d6 dam dic cia dung
dich Hoagland) dugc dung dé tuéi cay hang tuin
trong giai doan cay con. Khi cay con dugc 14 ngay
tudi (c6 chiéu cao khoang 10 cm), nhimg cdy con
dong déu duor lya chon dé lam thi nghiem.

2.1. Dung cy va vt ligu thi nghiém

Thung x4p thf nghiém c6 chiéu dai 58 cm, chiéu
rong 42 cm va chiéu cao 17 cm. Cic thing x6p duge
boc bing ni long den dé dam bao dung dich dinh
dusng khang bj that thoit ra ngoai, déng thoi tao
moi truéng t6i cho ré cay sinh truong. Nép thung xop
duge duc 1516 cach déu nhau. DPuéng kinh cia mdi
18 14 5 cm dadm bao khit véi cac coc nhua da lya chon.
Sau gieo 14 ngay trén khay bau, nhimg cay con déng
déu dugr trong vio cic coe nhya c6 duc 16 nhé & day
va xung quanh dé giip ré c6 thé dé dang dim ra
ngodi dung dich. Trau hun va rom lupc ky duoc sir
dung lam gia thé dé gitr cay thing trong coc. Mbi cic
dugce tréng 4 cay rau muéng. Cac cée cay con nay
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duge dat vio cic 16 cia ndp thung. Mai thing chi
15 c6c (twong (mg véi 60 cay/thung). M8 thing
mot 14n nhic Jai cho méi cong thic thi nghim v
dugc chua 20 lit dung dich dinh duong clia céc cong
thure thi nghiém khac nhau.

2.2. Thi nghiém c6 diéu chinh pH

Thi nghiém gém 5 cong thic duge bé tri véi 3
1an nhic lai theo phuong phap ngiu nhién hoan toan,
Thi nghi¢ém v6i § cong thuc dinh dudng c6 tj b
NH,: NO;” khic nhau (dam bao ham lugng dam

t6ng s3 khong déi 14 6 mM) nhu sau:
[ Cong thic thi nghiém _| Ty le NH;“NO,
[ Cong thirc 1 0:100
Céng thue 2 25:75
Cong thuc 3 50:50
Cong thic 4 75:25 q
Cong thue 5 100:0

Dung dich dinh dudng nén chua cic nguyén
dinh duéng nhu sau: 2,3 mM K, 0,77 mM Mg, 19
mM Ca, 0,14 mM Fe, 0,29 uM Mn, 0,12 uM Cu, 1762
uM B, 0,04 uM Mo.

Moi cong thie dinh duéng gém 3 thing xép
twong tmg cho 3 14n nhéc lai. Dung dich dinh dusng
ban dau cia Lt ca cac cong thie duge didu chinh vé
PH 5.5. Trong qua trinh cay sinh truéng, 1 M H,S0,
va 1 M NaOH dugc dung dé diéu chinh pH (Ding 1
M H,SO, khi diéu chinh giam pH va dung 1 M NaOH
khi diéu chinh tang pH) 3 ngay/}an vé 5,5 nhim dim
bao pH luén trong pham vi cay sinh truéng tét.

Sau 7 ngay, dung djch dinh dudng méi ciia ci
cong thic tuong tng dugc bé sung vao cic thing
x6p dam bio mdi thing chira d 20 L nhu ban div |
gilp cung cidp day di dinh dusng cho cay trong sudt '\
qua trinh sinh truéng. Sau 14 ngay tréng trong dung '
dich dinh duéng, tién hanh thu hoach va do dém cic
chi tiéu sinh truéng va nang sust
2.3. Thi nghiém khéng didu chinh pH cia dung |
dich :

‘Thi nghiém nay wong ty nhu thi nghi¢m cd diés ©
chinh pH, chi khdc 12 khong cé sy diéu chinh pHoia
dung dich dinh dudng trong suét qua trinh cay siah
trudng.

2.4. Céc chi tieu theo dsi

Chiéu cao cdy. Buge do tir géc lén vit dau l.‘icj:ﬂ
cay cao nhit trong khom, do ngay trube thoi diém
thu hoach cay.
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Kh6i hepng than 14 twoi Khéi lugng than 14
woi/khdém dugc cén ngay sau khi thu hoach. Thu
oan bd cac khém cta mdi thing xdp, cin va x4c
tinh khéi lueng than i4 twoi trung binh trén khém.

pH cia dung dich. Dugce xac dinh bing cich
\hing truc tiép dau cye do pH cha but do pH cdm
ay vao dung dich.

Ham lrong NOy trong cdy. Ldy ngau nhién 3
khom cia méi 14n nhic lai rira sach, trang bing nuéc
<4, sau d6 dem say khé & nhiét dé 60-70°C trong 3
ngdy. Cay kho dugc nghidn nhé va wiét tich NO;~
theo phuong phap duoc mé ta boi 7hao va cs. (2009).
Ham luong NO,” trong miu khé dugc phan tich bing
phuong phép axit salicylic (Cataldo v cs., 1975).

2.5. Phan tich s6 li¢u

S6 liéu thi nghiém duoc phan tich bién dong
ANOVA sit dung phan mém IRRISTAT for Windows
version 4.0 (Biometric Unit, International Rice
Research Institute). Sai khac nhoé nhat c6 y nghia &
muc tin cay 95% (LSDyp) duge dung dé so sanh su
khac nhau gitra cac cong thue khi két qua phan tich
bién dong ANOVA cua cac céng thuc co y nghia

3. KET QUA NGHEN CUU

3.1. Thi nghi¢m c6 diéu chinh pH

Dé danh gi4 anh hudng cua ty 1¢ NH,": NO; dén
sinh truong cia rau mudng ma khéng bj anh huing
boi d¢ bién dong pH do ty I¢ NH,*: NO, gay ra, da
tién hanh thi nghiém nghién ctru dnh hudng cua ty i¢
NH,: NO;” dén sinh truéng cua rau muéng trong
truong hop c6 diéu chinh pH cta dung dich 3
ngay/lan nhim dam bao pH luén trong gidi han phi
hop cho cay sinh trudng, phat trién. Két qua & hinh
cho thay khi cé diéu chinh pH ctia dung dich dinh
dudng trong nguémg cdy sinh trudng tét, chiéu cao
rau muéng dat cao nhdt khi ti 1¢ NH,:NO; ctia dung
dich 1a 0:100 va 25:75. Khéi lugng tuoi cta rau
mubng cing dat cao nhét & 2 cong thire nay. Khi ty 1é
NH," trong dung dich tang trén 25%, ca chiéu cao cay
va khoi luong tuoi cia rau mudng déu giam din va
dat thap nhdt khi ty 1é NH, la 100%, gidm 37% so voi
cong thuc 100% NO, ™. Mac du rau muéng khong cé
biéu hi¢n bj doc do NH,* nhung két qua thi nghiém
trén cho thay ty 1é NH, cao trong dung dich da gay
\rc ché sinh truéng cia cay.
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" Hinh 1. Anh hudng ciia ty 1¢ NH,*: NO,™ dén sinh trudng clia rau muéng tréng bing hé thiy canh don gidn
khang hdi luu trong trudmg hep c6 didu chinh pH.
Cic kit khic nhau biéu hi¢u su sai khic giga cic cong thuc ¢ murx tin cdy 95%. Cac thanh bar ld sai s6

“hudn cia cong thite trong ing (SEM).

3.2. Thi nghi¢m khong diéu chinh pH

Dé danh gia anh huéng tdng hop cua ty 1¢ NH,
D;"dé’n pH cta dung dich va sinh truong cua cay
tham xéc dinh dugc ty Ie NH,": NO;™ t8t nhat cho cay
rong truong hop khong cé diéu chinh pH, tién hanh
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thi nghiém nghién ciu anh huéng cia ty 1é NH,
NO, dén sinh truéng cda rau mudng trong truomg
hop khong diéu chinh pH cia dung dich. Két qua thé
hién & hinh 2 cho thay chiéu cao cy va khoi luong
tuoi clia rau mudng dat cao nhat & ty 1é NH: NOyla
25:75 (chiéu cao cay: 49,1 cm; khéi luong tuoi: 148
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g/khém) sau d6 dén ty le NH,": NO,"1a 50:50. Chidu  tuc tang nhe va sau khoang 10 ngay thi lén dég
cao cdy va khéi lugng tuoi cia rau mudng déu dat rdt  Gié trj pH vén tiép tuc duy tri cao va ting nhe dén
thip & ca hai cong thie 100% NH,* va 100% NO;~.  thi ¢6 xu huéng chimg lai. Nguoc lai & cong ¢
Khac hoan toan véi truomg hop cé diéu chinh pH 14 100% dam & dang NH,* thi pH lai giam manh ¢
cay sinh truéng rat tét khi 100% dam dugc dung & qua trinh sinh trudng cia cay. Chi sau 4 ngay thi
dang NOy", trong trudng hop khong c6 diéu chinh  da gidm vé 4,1 va tiép tuc giam dén 3,5 sau 12ng
pH, cay sinh truéng rit kém khi 100% dam & dang  sau d6 su gidm cta pH c6 xu huéng chimg lai.
NO;™ (nang suét giam t6i 4 l% so véi cung ty 1¢ NOy Chc cong thitc ¢6 ty 16 NH,* thip hon (7525
trong trudmg hop c6 diéu chinh pH). 50:50) cung c6 xu huong gidm pH, tuy nhién mig.
Nghién ctru dnh huéng cia ty 1¢ NH,: NO,"dén  gidm pH it hon khi ty & NH," giam. Thi nghiém tn
d¢ bién dong pH trong dung dich thiy canh (hinh 3)  cho thdy ty lé NH,": NO; cé anh huémg rit Ién d
cho thdy ty 1¢ NH": NO; 13 25:75 c6 khd nang ty sy diéu hoa pH cia dung dich trong suét qué trir
didu hoa pH cia dung dich tét nhit. Trong sudt qua  sinh truémg cua cay. Khi ty I¢ NH,” cao PH cuia dur
trinh sinh truéng cla cay kéo dai 14 ngdy, pH chidao  dich sé c6 xu huéng giam va nguoc lai khi ty I8 da
dong trong khoang 556.0 va khong c6 xu huéng NO,™ cao thi pH cua dung dich sé c6 xu huéng
tang lén hay giam xuéng. trong qua trinh sinh truong cua cdy. Khi két by
Khi 100% dam & dang NO;” (cong thac 00:100), NHe va NOy™ & mite do hop 1y (d6i v6i rau mudng!
kha nang dém pH cta dung dich rét kém, pH tang ¢ NH.: NOy" 14 25:75) dung dich sé 6 kha nan
manh theo qué trinh sinh truéng cia cdy. Chi sau 4 didu hoa pH (6t nhét. luon duy tri duoc pH tron
ngay pH da lén t6i nguong cao (7,2), sau d6 pH tidp  NEUONE W1 5.5 dén 6,0.

Orwdu cao iy (o
w
g

100:00  75:2% <050 2575 o0.100 . 10000 7828 5080 2575 0:100
Ty 1§ NIL':NOy __ THEM SWTiNOy 3

Hmh 2 Anh huéng ctia ty 1é NH,": NO,~ dén smh tru'éng clia rau mudng trdng bing h¢ thiy canh don gidn
khéng hdi hru trong truomg hop khong diéu chinh pH dung djch

Cic ki'tr khdc nhau bicu hi¢u sy sai khdc gita cic cong thirc & muc tin cdy 95%. Céc thanh bar 13 sai s
chu.in cuacong [Imv frong ung (SEM).

Su giam nhe cia pH & cong thire 00:100 Vﬂs‘!
tang nhe cia pH & cac cong thize 100:00 va 75:00 sau

2 N
g 8 ngay la do viéc bd sung thém dung dich méi cia
.é . cdc cong thuc tuong Umg & giai doan 7 ngdy s

' téng.

‘ T P Khi nghién ciru anh huéng ciia pH dén ham

ey s e ke ity cann lugng NO,” trong cay két qui & hinh 4 cho thiy d¢

Hich 3. Anh h 1 luong NO,™ tich lay trong rau muéng tang nharh,
dung dinh komwhijkﬁén:gzudg}lﬁ}? ::{a 1¢ thuan véi 6 1¢ NO;™ trong dung dich. O t 12 108
dung dich. Céc ki ty khac nhau bidy hi¢u sy sai khac NOJ du luorng‘ NO; la cao nhét_ (59 miljgan}/.l gamlé
gitra cic cdng thirc & mic tin cy 95% khdi luong kho). Thay thé NO;™ bing NH, & .

’ 25% da gop phan lam gidm dang ké du lugng NOs

l o - - . 2 - a -~ 2
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itich lay trong rau (giam 14% so véi cong thirc 100%
‘NOy)-
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L mkewwor |
Hinh 4. Ach hudmg ciia ty 18 NH,*: NO,™ dén dv
i lugng nitrat (NO;") trong thn 14 rau muéng trdng
thiy canh
4, THAO LUAN
4.1. Ty 18 NH;: NO;” va pH cua dung djch thay

Thiy canh cay tréng la mot cong nghé rit c6 y
nghia trong nghién ctu cing nhu trong sdn xuat
inong nghiép, dac bidt 1 trong diéu kién dan s6 dang
Pngﬁy cing ting va dat dai danh cho canh tac nong
inghiép dang ngay cang bi thu hep lai. Tuy nhién mét
itrong nhimg tr& ngai lén phat cta ky thuat thiy canh
+ddi véi nhimg nuoc dang va kém phat trién 13 ky
- thuat con phire tap, chi phi 16m, dac biét la vige diéu
gehith duy tri pH cia dung dich trong qué trinh tréng

cdy. Vi vay cAn phii ¢6 nhimg nghién ciru tim ra
duge dung dich thiy canh c6 kha nang dém pH tot
“ahiim dam béo ciy sinh truémg tdt ma khong can

shdi diéu chinh pH cia dung dich trong sudt qua
orinh trong cay.

Cay trong thiy canh trong qua trinh hit dinh
iuong tir dung djch thudmg lam bién déi pH cla
“lung dich. Trong cac nguyén t6 dinh duong thi dam
ayéu t§ chinh gay nén sy bién déi pH cua dung dich
rong qué trinh cay sinh truémg. Hién tuong nay la
lo cay hdp thu dam & 2 dang la amoni (NH;) va
ang nitrat (NO;). Khi cay hit dam & dang NH,* cay
£ cé xu thé thai ra H* d€ trao ddi véi méi truong, gay
it hda méi trudmg xung quanh. Vi vay ty lé dam khi
vén & dang NH, cao s& lam gidm nhanh chéng pH
fla dung dich. Nguec lai khi cdy hut dam NOy™ cay
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sé& thai ra OH™ d€ trao ddi va nhu vay sé lam ting
nhanh pH cua dung dich. Su bién dong pH nay dat ra
yéu cau ddi véi t4t ca cac he thong thuy canh la phai
c6 heé théng didu chinh pH. O c4c nuée tién tién trén
thé giéi, pH cia'dung dich thuémg duge kiém soat va
diéu chinh bing mét hé théng may moc ty dong. Tuy
nhién didu ndy rit khé ap dung & Viet Nam do chi
phi t6n kém va d4y ciing 12 mét trong nhimg nguyén
nhan chinh khién cho thiy canh cay tréng cong
nghe cao mac du c6 rat nhiéu tinh vu viét nhung van
khong thé di vao san xudt dai tra dugc. Déi véi cay
trong can thi thong thuéng dam dugc bon & ca hai
dang, nhung d&i véi cay tréng thiy canh thi dam chi
yéu duge bén & dang NO,™ do dinh dudng thuy canh
la dinh duémng héa tan, cay hap thy nhanh, vi vay néu
bén NH," & ty 1é khong hop ly sé rat dé ddn dén gay
d6c cho céy trong thuy canh (dang dam NO;” khong
doc d6i véi cay). Vi vay & cic hé théng thiy canh
hién dai trén thé giéi khi pH dugc diéu chinh bang
heé théng tr dong héa ngudi ta chu yéu lya chon dang
dam NO;". Tuy nhién déi véi nhimg he théng thuy
canh don gian, néu khong c6 nhimg hé thing ty
dong @é diéu chinh pH thi viéc bén dam & dang NO;”
sé thuong dan dén tang nhanh pH cua dung dich
khién cho nhiéu nguyén t8 dinh dusng nhu Fe,
P...tro nén kém hoa tan. Vi vay ching t6i da tién
hanh nghién ctu dnh hudng cua ty 1& NH,": NO; dén
pH cta dung dich nhm tim ra ty 1¢ NH,": NOy” phit
hop nhat cho cay, déng thoi cé tac dung diéu hoa
duy tri 46 én dinh pH cua dung dich.

Két qua cia thi nghiém cho thiy s dung NH, &
ty 1¢ 25% da c6 tac dung diéu hoa pH tot nhdt ddi voi
rau mudng trong bing hé thdng thiy canh khéng héi
luu. Két qua ndy phu hop véi nghien ciru cua
Gerandas v cs. (1990) chi ra ring khi két hop ca hai
dang dam NH, va NO;™ trong dung dich, pH c6 thé
dugc diéu hoa bai ty 1¢ can bing gitra hip thu va trao
ddi H*, vi vay két qua la lam gidm sy bién dong dén
pH cua dung dich.

Trong thi nghi¢m khéng c6 diéu chinh pH, dung
dich chia dam 100% & dang NO,™ c6 pH tang manh
trong qua trinh céy sinh truéng, chi sau khoang 4
ngay pH da vuot dén nguong (7,0) va sau 10 ngay thi
vuot nguéng 7,5. Didu nay c6 thé gay anh huong dén
d¢ hoa tan cua c4c chat trong dung dich nhu Fe va
Mn.... Vi vy cay tréng trong nhimg cong thic ndy
c6 biéu hién thiéu dinh duong, ro rét nhat 1a biéu
hién thiéu Fe (4 non cda cdy chuyén mau vang co
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gan mau xanh hon chay doc 13). Dung dich cua cong
thire nay cé bidu hign két nia Fe mau vang & day
chau, dung dich c6 biéu hién hoi nhot va chuyén
sang mau vang nhat. Raven, 1985 cho ring viéc ting
pH nhanh chéng ctia dung dich trong truémg hop ty
1é NO, ™ cao ¢6 lién quan dén viéc trao doi OH™ cia
ciy.

Nguoc lai khi ty 1¢ dam ¢ dang NH,* cao, pH clia
dung dich giam nhanh chéng, két qud thi nghi¢m
cho thdy sau 6 ngay, pH gidm vé duoi 4,0 va tiép tuc
giam vé 3,5 sau 14 ngdy. K&t qua ndy tuong t véi két
qua clia Osorio vi cs. (2003) khi tién hanh nghién
ctru anh hudng cda ty 1¢ NH,: NO;™ dén sinh truong
cua khoai so thity canh da cho thay ty 1¢ NH,® cao
(75-100%) gay giam manh pH cua dung dich, tham
chi trong ca dung dich cé kha nang d¢m pH. Viéc
giam pH cua dung dich dugc giai thich 1a do cay da
st dung H* hoac cic géc axit hiu co dé trao ddi
NH, (Davies, 1986).

Két qua clia nghién clu nay trén rau mudng da
cung cap thém minh ching rang cé thé ding ty lé
NH,": NO;” dé diéu hoa pH cua dung dich thiy canh
trong qua trinh cay sinh truong.

4.2. Ty 1¢ NH,*: NO,™ va sinh tnmng cia rau
mudng thiy canh

O thi nghiém c6 diéu chinh pH, rau muéng sinh
trudng t6t nhat (chiéu cao cay va khdi luong tuoi) &
ca hai cong thirc c6 NH,: NO;™ 1a 25:75 va 0:100. Tuy
nhién & thi nghi¢m khong c6 diéu chinh pH, rau
mudng chi sinh truéng Bt nhat & cong thire c6 ty 1¢
NH,": NO; la 25:75 va sinh truéng rat kém & cong
thite ¢6 ty 1é NH,: NO; 14 0:100. Diéu nay cho thdy
pH ting cao 13 yéu 18 han ché chinh dén sinh truong
cua cay khi trong trong cong thic chia 100% dam &
dang NO;". Chinh pH tang qué cao trong dung dich
chira 100% dam & dang NO,™ c6 thé gay két tha cac
nguyén 6 dinh dudng va vi vay dnh huéng dén sinh
truong cua cay.

Nguoc lai ty 18 NH," tang cao (75% va 100%) déu
lam gidm sinh trudng cda cay trong ca truomg hep c6
diéu chinh va khong c6 diéu chinh pH; diéu nay cho
thay ty 1¢ NH,’ cao dd c6 tic dong gay doc cho cay.
Khi két hop NH,* va NO;™ & ty 1¢ phu hop (25% NH
va 75% NO;’) cay sinh truong 5t nhat trong ca hai
truong hop ¢6 diéu chinh va khong c6 diéu chinh pH.
Trong truéng hop khong ¢4 diéu chinh pH thi day la
cong thic cé pH 6n dinh nhit trong sudt qua trinh
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sinh trudng ciia cay. Pidu ndy chimg t6 ring 1) k4
hop NH," & ty 1¢ hop ly (véi rau mudng 1a 25%) s
khong lam anh huéng dén sioh truong clia cy va)
két hop NH,* & ty 1& 25% c6 tic dung diéu hoa tg
nhét dén pH cla dung dich va chinh kha nang di&y
hoa pH ciia dung dich giup cho rau mudng sinh
trudng tét nhit & cong thirc nay trong truomg hyp
khong c6 diéu chinh pH.

Két qué nay phu hop voi nhiéu nghién ciu cho
rang vi¢c két hop giira hai dang dam NH," va NO; ¢
mot ty 1& ph hop sé c6 tac dung kich thich sinh
truéng cua cay. Didu ndy cing dugc Kraus vi cs.
khéang dinh trong nghién ciu cia minh trén loai hoa
ctic chuy (Rudbeckia) tréng thuy canh khi éng si
dung céc ty ¢ dam NH,: NO;" khéc nhau (7525,
50:50, 25:75). Tac gia cho biét khi két hop 2 dang
dam NH,’ va NO;™ ciy ctic sinh trudng tét hon khi si
dyng don Ié timg loai dam. Tuong tu nhu vay, Chen
va cs. (1998) va Osorio va cs. (2003) ciing quan sit
thiy sinh khdi cua cay dat 1on hon khi sz dung hén
hop NH;" va NO;™ dty 1 25:75.

Khong chi 6 tac dung diéu hoa duy tri do pH,
vigc thay thé mét phan NO,™ bang NH," con c6 tic
dung 1am giam du luong NO;™ trong rau mudn tréng
thuy canh. Két qua nay phu hop voi nghién ciu tneee
day cia Chen va cs., 2005 cho thay sir dung dam hoa
hop NH,NO;cé thé gidm NO,™ tich liy trong bip i
va rau muéng so véi khi diung duy nhat dang dam
NO,™ nhu 1a NaNO; méa khong anh huéng dén nng
sudt.

Ham lugng NO,;™ tich lay trong cly 14 chi i
chinh anh huéng dén chat luong nong sin. Viée bén
qua nhiéu dam c6 thé lam tang ham lugng NOy
trong mo thye vat. Didu nay gay nguy hiém cho sic
khée con ngudi. Uy ban khoa hoc vé thyc pham cia
Cong déng chung chau Au da dira ra tuyén bé dt
luong NO;™ cho phép 1a 3,7 mg NO;/ 1 kg thé
trong/ ngay.

Két qua ciia nghién ciru nay cho thy, viéc thay
thé 25% NO;™ biing NH," vira c6 tic dyng lam gidm dv
lugng NO;™ c6 hai cho con nguti vira khong lir gidn
ning sudt rau mudng va con c6 tac dung diéu hoapH
luén ndm trong khoang thich hop cho sinh trugng cié
cay. Nghién ciru ndy cung cfp thém minh chimg cho
thay rau mudng c6 thé dugc trong bing hé théng thif
canh don gian, khong cdn diéu chinh pH néu bon k4
hop hai dang dam NH,": NO,™ &ty 1¢ 25:75.
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5. KEVLUAN

Trong thiy canh rau muéng bing hé thdng
khong hdi lwu, stt dung cac dang dam khac nhau s¢
¢6 anh huéng rit 16m dén sinh truéng va pH cia
dung dich.

Dang dam NO;  c¢6 tac dyng lam tang pH cla
dung dich va dang dam NH,* ¢6 tac dung Jam gidm
pH ciia dung dich trong qua trinh cay sinh truéng.

Trong truomg hop ¢6 didu chinh pH thudng
xuyén thi cdy sé sinh truémg t6t nhét khi ty 1& NH,
khong vuot qua 25%. Trén ty 1¢ nay thi sinh truong
cla cdy cang giam khi ty 1& NH" cang tang. Khi
khong co diéu chinh pH, cay sinh truéng tt nhit &
ty 16 NH,: NOy"1a 25:75. O ty 1¢ nay dung dich dinh
duéng cing c6 kha nang dém pH cao nhit, giip cho
pH 6n dinh (pH dao dong tir 5,56,1), vi vay khong
¢in diéu chinh pH trong dung dich trong suét qua
trinh sinh truong cta cay.

Rau muong cé thé duoc tréng bing hé théng thuy
canh khong héi luu don gidn va khéng cdn diéu chinh
pH néu sir dung ty ¢ dam NH,": NO;™ 1a 25:75. Viéc
thay thé dang dam NO;~ bing dam NH,* & ty 1¢ 25%
cing c6 tac dyng lam gidm ham lugng dam NO;”
trong cay, gop phan nang cao d¢ an toan cho rau.
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EFFECTS OF NH,'/ NO,” RATIOS ON pH STABILITY OF NUTRIENT SOLUTION AND
GROWTH OF HYDROPONIC WATER SPINACH

Hoang Thi Bich Thao and Tran Van Dien

Summary

Effects of NH,": NO, ratios on pH stability of the nutrient solution and growth of water spmach in non-
circulating hydroponic system were studied under both pH control and non- pH control conditions. With pH
control condition, pH of the nutrient solutions was adjusted to 5.5 every 3 days throughout plant growth.
Two week-old seedlings of water spinaches were grown in soft bucket containing 20 L of nutrient solubon
with different NH,": NO, ratios (100:00, 75:25, 50:50, 25:75 and 00:100) as treatments. The results showed
that water spinach supplied with NO;™ as its sole N source (00:100 treatment) grew best under pH control
condition, but grew poorly in non-pH control condition. Nutrient solution pH of this treatment in non- pH
control conditon dramatically increased and this possibly affected on the availability of the nutrient
elements in this treatment, and hence causing poor plant growth. When 100% N was supplied in the form of
NH,", water spinach grew worst regardless of pH-control or non-pH control condition, indicating that high
NH,’ level was possibly toxic to the plants. In non- pH control condition, the nutrient solution pH of 100%
NH," treatment was strongly decreased to less than 4.0. In the NH,": NO,™ ratio of 25:75, the plants grew
best both in pH-control and non-pH control conditions. The nutrient solution pH of this treatment 1s stable
at pH range of 5.0-5.5, properly for plants growth in hydroponic culture. When propotion of NH, further
increased, the growth of water spinach decreased. This study indicated that water sptnach can grow very
well in non<irculating hydroponic system without controting nutrient solution pH throughout the plant
growth when 25% of NO,” was replaced by NH,". This replacement also helped to decrease NO;™ content in
the plants.

Key words: Hydroponic, NH,': NO;", pH, nutrient solution.
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