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Iy han) va giong cam (dwong, ba la va mat), thi nghiém c6 30 lap lai, I lap
lai la 1 cay/chdu. Két qua cho thay cdy cam dwong duy tri mau sdc la
(AE*ab) sau 25 ngay xir Iy han. Diéu kién han c6 anh huong it dén chi s6
diép luc t6 ciia cam duong. Ham lrong proline trong ld ciing nhu khd ndang
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oranges (Limnocitrus littoralis (Miq.)
Sw.)
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ABSTRACT

The study was carried out to determine the drought tolerance of duong
orange. It was implemented from 10/2022-12/2022 in a greenhouse, the
average air temperature and humidity of 33,8°C and 64,9%, respectively.
The experiment was arranged in a completely randomized design, with 2
factors: the environment (without and with drought treatment) and the
orange varieties (duong, ba la, and mat). The experiment had 30 repeats,
1 repeat was 1 plant/pot. The results showed that duong orange trees
maintained their leaf color (AE*ab) after 25 drought days. Drought
condition had less effect on the chlorophyll index of duong orange. The
proline content in leaves and the ability to accumulate proline under
drought condition of duong orange were both very low which indicated
that duong orange were less sensitive to drought. Duong oranges trees
showed signs of wilting after 23,8 drought days and the percentage of dead
plants after 30 drought days was low (30%) when the sand moisture was
1,53%. Duong orange tree in drought condition was equivalent to normal
conditions, the roots developed well. The plant biomass of duong orange
was higher than that the others varieties under the same drought
condition. Therefore, duong orange trees have good tolerance to drought
conditions.
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1. GIGI THIEU Hién nay, khi hiu toan cau thay doi, diéu kién
’ moi trurong bat lgi anh hudng dén hé thong canh tac
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cam quyt (Vincent et al., 2020). Cam quyt kha nhay
cam voi tinh trang thiéu nuéc (Aparicio-Duran et
al., 2021). O nhimg ving kho han va ban khé han,
“stress” v& nudc di han ché niang sudt cay trong,
thiéu nudc & cam quyt lam giam sinh trudng va ning
sudt, lam giam kich thudc trai d6i khi 1a chat luong
trai dan dén thiét hai kinh t& (Wu & Xia, 2006;
Manner et al, 2006; Rodriguez-Gamir et al.,
2010).Vi vay, da ¢6 mot s6 nghién ctru vé gidng cam
quyt chiu han: theo Garcia-Sanchez et al. (2007) da
chimg minh ring Cleopatra (Citrus resnhi Hort. ex
Tanaka chiu han cao hon Carrizo citrange (Citrus
sinensis (L.) Osb. x Poncirus trifoliata L.). Trong
nghién ciru cua Tuyét va ctv. (2016) tim ra dugc
glong cam 3 1a c6 kha nang chiu han t6t nhét so véi
cac gidng va co kha nang phuc héi sau 35 ngay xur
ly han. Tuy nhién, de duy tri va phat trién san xuét
cam quyt hién nay can co nhiing goc ghép cam quyt
md&i v6i kha nang chdng chiu t6t v6i bt 1oi phi sinh
hoc va sinh hoc (Shafqat et al., 2019).

Cam duong 1a loai duy nhdt trong chi
Limnocitrus (ho Rutaceae) phan bd tw nhién ¢ ving
ven bién Indonesia, Trung va Nam Viét Nam (Le et
al., 2020). Cam duong co6 tén khoa hoc la
(Limnocitrus littoralis (Miq.) Swingle), con cd tén
goi khac 1a da tir bién. Theo Sauvan et al. (2009),
cac loai Limnocitrus littoralis (Miq.) Sw. ¢6 moi
truong song & cac ving kho han va nong. O Viat
Nam, cam dudng tap trung chu yéu ven bién & hai
tinh Ninh Thudn, Binh Thuén (H9, 2003; Nguyen et
al., 2022). Cay dang bui cao 1-2 m, canh khong c6
16ng, gai moc thing to. L4 dai ctng va khong c6
1ong, hoa trang thom c6 4-5 canh va c6 8-10 tiéu
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nhuy, trdi nh6 mau cam to 3-4 cm it mdi va chua tur
1 den 3 hat c6 tir di€p mau xanh, thit trai rat ngot
(H9, 2003).

Dé 1am co s6 cho viée sir dung cam duong lam
gbe ghép trén cam quyt trong diéu kién bét loi thi
viée dau tién can xac dinh kha nang chéng chiu han
1a hét strc can thiét. Bai viét nay danh gia kha ning
chéng chiu han cua cam duong (Limnocitrus
littoralis (Miq.) Sw.) dugc thuc hién.

2. PHUONG PHAP NGHIEN CUU

Thi nghiém duoc thyc hién tir 10/2022 dén
12/2022 tai Trai Nghién CI'{u va Thuc nghiém Nong
nghiép, Truong Pai hoc Can Tho.

Thi nghiém b tri theo thé thirc hoan toan ngau
nhién 2 nhan t6: Nhan t6 1 1 méi truong gdm 2 mirc
do: xtr Iy han va khong xu Iy han, nhén t6 2 1a gidng,
gdm 3 glong cam duong, cam ba la (d01 ching
duong, giong c6 kha nang chéng chiu han tét, theo
Tuyét va ctv., 2016) va cam mat (d6i chimg am, theo
Wu and Zou (2013) loai Citrus sinensis L. nhay cam
v6i han), thi nghiém c6 30 1ap lai, mdi lap lai 1a 1
cay/chau.

Cay con 4 thang tudi ctia cac giéng duoc gieo tir
hat ddng déu vé kich thudc, khoe manh va khong
sau bénh. Cay dugc trong vao chau nhya thé tich 0,5
L cat tring, twdi 20 mL nudc, 2 ngay/lan, vira da dé
nude khong thoat ra khoi day chau véi am do 60-
70% (dugc do bang may 4m d6 Takemuara DM-15
Nhat Ban), sau 10 ngay tudi dung dich dinh dudng
Hoagland cai tién theo Zhou et al. (2019) thanh phan
dinh dudng duoc trinh bai & Bang 1.

Bang 1. Cong thire dinh duwong Hoagland cai tién theo Zhou et al. (2019)

Dinh duéng  Tén chit Khoi lwgng phin tir Luong sir dung (mg/L)
Ca(NOs),.4H,0 236,1 945

Pa luong KNO; 101,1 607
- MgS04.7H,0 246,5 493
NH4H,PO, 115 115

Na,Fe-EDTA 390 19,5

H;BO; 61,8 1,43

Vi luong MnCl».4H,0 197,9 1,81
- ZnS04.7H;0 287,5 0,22
CuS04.5H,0 249,7 0,08

H>MoOy4 180 0,02

Ngay tién hanh xtr Iy han: Sau 30 ngay cay dugc
trong vao chau (khi tit ca cay di on dinh). Nhom cay
xur Iy han va nhom céy khong han dugc tudi nude
nhu mo ta & trén. Cac ngay sau d6, nhom cay han
khong dugc tudi, nhom cdy khong han duge tudi 20
mL dung dich dinh dudng 2 ngay/lan.

Chi tiéu theo doi

Am do gia thé (%) dwoc do bing miy 4m do
Takemuara DM-15 Nhat Ban, 5 ngay/lan.

Mau sic 14 (AE*ab) duoc do bé'lng may Konica
Minolta CR-20 Nhé( Ban va chi so diép luc to
(SPAD) dugc do bang may Chlorophyll meter
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SPAD-502 Plus Nhat Ban, 5 ngay/lan & 14 thi 2 tir
trén xuong va con biéu hién mau xanh.

. Téc do thoat hoi nude & 14 (umol/m?/s) duge do
bang may SC-1 Leaf Porometer Nhat Ban sau 20
ngay xu ly han.

Ham lugng proline trong 1a (umol/g) dugc phan
tich theo phuwong phap cua Bates et al. (1973) sau 20
ngay xu ly han.

Ty 1¢ cay song (%), ty 1 cdy héo (%) va ty cay
chét (%0): (sO cay tuong {g/tong s6 cay) x 100: Cay
con sdng khi biéu hién 14 tuoi, co thé xuat hién chdi;
cdy héo khi 1a c6 biéu hién xép, cudn lai, cdy chét
khi kho phién 14, kho toan cy (Shafqat et al., 2019).

Ngay céy héo (ngay) dugc ghi nhan khi cay bét
dau c6 biéu hién 14 héo.

Khi 90% sb cay héo hoac kho phién 14, kho toan
cdy (chét) & nghiém thuc dbi chung am (Han-cam
mat) két thuc thi nghiém, cac chi tiéu dugc tién hanh
ghi nhan, bao gom chiéu cao cay (cm), duong kinh
than (mm), chidu dai choi moéi (cm), sO 1a/choi,
chidu dai ré (cm), chiéu dai ré ting sau khi xur ly
(cm), biéu hién v& hinh thai 14/ré, khoi lugng (g) twoi
vakho (than la, 1 v toan cay), ham lugng nudc (%)
(than 14, r& va toan cy): (khdi luong tuoi — khoi
lwong khé tuong tng)/khdi lwong tuoi x 100.

Téap 59, S6 6B (2023): x-x

Phuwong phap phan tich s6 li¢u

S6 liéu thu thap dugc xir Iy bang phin mém
Microsoft Excel. Kiém dinh Chi binh phuong (x2).
Phan tich phuong sai (ANOVA), kiém dinh Duncan
& mirc y nghia 5% dé so sanh sy khac biét giita cac
nghiém thirc bang phan mém SPSS 20.0.

3. KET QUA VA THAO LUAN
3.1. Mau sic la (AE*ab)

Béng 2 cho thiy ¢ thoi diém 0 ngay sau khi xir
Iy (NSKXL) va 5 NSKXL mau sic 14 (AE*ab) trong
diéu kién han va khong han twong duong nhau
(P>0,05) (58,2-58,4 va 59,1-58,4). Tuy nhién, tir
thoi diém 10, 15, 20, 25 va 30 NSKXL han, d¢ léch
mau sic 14 (AE*ab) trong diéu kién han thip hon
khong han (P<0,05).

Thoi diém 15, 20, 25 va 30 NSKXL c6 tuong tc
giita gidng va moi trudng han 1én d6 léch mau 14. Tur
thoi diém 15 dén 25 NSKXL han cam duong & diéu
kién han va khong han twong duwong nhau (P>0,05)
(tai thoi diém 25 NSKXL han 14n lugt 52,1 va 57,4).
Theo Viét (2002), trong diéu kién cay thiéu nudc
hodc “stress” do mudi khi dén ngudng chiu dung co
déu hiéu mat mau 14, giam ting truong. Co thé thay,
cam duong ¢ kha niang duy tri t5t mau sic 1a trong
25 ngay gay han.

Bang 2. Mau sic la (AE*ab) ciia cac gidng theo thoi gian xir Iy khd han

- . Ngay sau khi xi ly

Nghi¢m thire 0 5 10 15 20 25 30
Khong han-cam dudng 57,2 57,2 57,2 57,2¢ 57,2° 57,4% 58,50
Khong han-cam ba 1a 59,3 59,8 60,8 60,9? 61,5° 61,9° 62.,4%
Khong han-cam mét 58,8 60,3 61,8 61,6° 61,5° 60,9? 60,4
Han-cam dudng 56,0 56,2 56,4 56,8¢ 56,7° 52,14 48,3¢
Han-cam ba 14 58,3 58,4 58,5 57,5° 56,9° 54,9¢ 50,84
Han-cam mat 60,5 60,8 61,1 61,6 61,2° 58,3b 53,8¢
TB moi truong (A)

Khong han 58,4 59,1 59,9 59,9 60,1 60,0 60,4
Han 58,2 58,4 58,7 58,6 58,3 55,1 51,0
TB gibng (B)

Cam duong 56,68 56,7¢ 56,8¢ 57,0¢ 56,9¢ 54,78 53,48
Cam ba la 5884  59,1B 5968 5928 5928 5844 56,6
Cam mat 59,6 60,54 61,54 61,64 61,44 59,6 57,14
Mirc y nghia (A) ns ns * * * * *
Mtc ¥ nghia (B) * * * * * * *
Mtc y nghia (AxB) ns ns ns * * * *
CV (%) 6,32 5,00 3,65 3,01 3,36 7,16 7,59

Ghi chii: ns: Khdc biét khong y nghia thong ké; *: Khdc biét & mitc y nghia 5%; Trong ciing mét cét, céc s6 cé chik cdi
(viét thuong hodic viét hoa) theo sau giong nhau khdc biét khéng cé y nghia thong ké.
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3.2. Chi sb diép luc to (chi s6 SPAD)

Két qua Bang 3 cho thiy & thoi diém 0 va 5
NSKXL han, chi sb diép luc tb gitra han va khong
han tvong duong nhau (P>0,05) (52,1-49,7 va 53,9-
51,4). Bat dau tir 10 NSKXL han tr& di chi s diép
luc tb trong didu kién han thip hon khong han, tai
30 NSKXL han chi s6 diép luc t ¢ didu kién han
(46,6) thap hon khong han (58,7) (P<0,05). Thiéu
nude gy anh huong rd rét dén ham luong diép luc,
lam ton thwong luc lap cua 14, han ché qua trinh
quang hop trong co thé cay trong (Shafqat et al.,
2019). Giam ham lugng di€p luc t6 1a tridu chung
chung cua stress oxy hoa trong diéu kién kho han,
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¢6 thé xay ra do sy thoai hoa cua chlorophyll va quéa
trinh oxy hoa quang hoc (Hussain et al., 2018).

Trong thoi gian xtr Iy han khong c6 sy tuwong tac
giita méi trudng han va giéng 1én chi sb diép lyc to.
Tir 10-30 NSKXL han cay cam dudng c6 chi sb diép
luc t6 twong dwong véi 2 gidng con lai (P>0,05).
Tuy nhién, & thoi diém 30 NSKXL han, cam duong
& didu kién han c6 chi sb diép luc t6 (46,3) giam
16,7% so véi didu kién khong han (55,6), trong khi
d6 & cam ba 14 1a 20,5% (han: 47,8 va khong han:
60,1) va cam mat 1a 24,2% (han: 45,7 va khong han:
60,3). Didu d6 co thé cho thiy anh huong ciia han
dén chi s6 diép luc t cuia cam duodng it hon cam ba
14 va cam mat.

Bang 3. Chi s6 diép luc té (chi s6 SPAD) ciia cc gidng theo thoi gian xir Iy khé han

Ngay sau khi xir ly

Nehiém thic 0 5 10 15 20 25 30
Khong han-cam duong 53,9 54,1 54,4 54,9 55,4 55,7 55,6
Khong han-cam ba 14 54,9 56,5 57,4 58,1 58,7 59,4 60,1
Khong han-cam mét 474 51,0 54,4 57,7 59,8 61,0 60,3
Han-cam duong 50,9 50,5 51,1 50,9 51,7 50,5 46,3
Han-cam ba la 52,2 53,8 53,8 53,7 52,9 499 47,8
Han-cam mat 46,1 50,0 52,9 54,1 53,3 51,8 45,7
TB moi trudong (A)

Khoéng han 52,1 53,9 55,4 56,9 58,0 58,7 58,7
Han 49,7 51,4 52,6 52,9 52,6 50,7 46,6
TB gidng (B)

Cam duong 52,44 52,34 52,8 52,9 53,5 53,1 51,0
Camba la 53,54 55,14 55,6 55,9 55,8 54,7 53,9
Cam mat 46,78 50,58 53,6 56,1 56,6 56,5 53,0
Mtc y nghia (A) ns ns * * * * *
Mirc y nghia (B) * * ns ns ns ns ns
Mirc y nghia (AxB) ns ns ns ns ns ns ns
CV (%) 18,9 17,8 16,3 15,4 15,0 15,5 20,9

Ghi chit: ns: Khdc biét khong y nghia thong ké; *: Khdc biét & mirc y nghia 5%; Trong ciing mt c¢ét, cdc s6 c6 chir cdi
(viet thuong hodc viét hoa) theo sau giong nhau khdc biét khong co y nghia thong ké

3.3. Téc dd thoat hoi nuwée qua la va ham
lwong proline

Bang 4 cho thdy tdc d6 thoat hoi nude qua 14 (20
NSKXL) trong trong moi truong han (30,3
umol/m?/s) thdp hon khéng han (94,5 pmol/m?/s)
(P<0,05). Trung binh toc d¢ thodt hoi nuée qua la
cac giong tuong dwong nhau (P>0,05) (dao dong
56,4-65,4 pmol/m?/s). C6 sy tuong tac giira giong
va moi truong han 1én tdc d6 thoat hoi nude qua 4.
Cu thé, trong diéu kién khong han, tc do thoat hoi
nuée qua la cam duong (77,7 pmol/m?/s) thap hon
2 gibng con lai (P<0,05). Tuy nhién, trong diéu kién
han, toc do thoat hoi nudc qua la cam duong (35,0
umol/m?/s) twong duong cam mat (P>0,05) (37,2
umol/m?/s) cao hon cam ba 1a (P<0,05) (18,6

umol/m?/s). Theo Germana et al. (2020), trong diéu
kién kho han sy thiéu nuée lam tang nong do axit
abscisic trong 14 gay dong khi khong. Chinh vi véy,
han lam giam téc d6 thoat hoi nudc cua 14 ¢ cam
quyt (Garcia-Sanchez et al., 2007; Zandalinas et al.,
2016). Tuy nhién, sau 30 ngay xir 1y han, toc do
thoat hoi nudc qua 14 cam duong (tix 77,7 pmol/m?/s
xudng 35,0 pmol/m?/s) it bi anh hudng hon cam ba
1a (tir 111,9 pmol/m?/s xudng 18,6 pmol/m?/s) va
cam mat (tir 93,7 pmol/m¥s xubng 37,2 pmol/m?s.
Nhu vy, sau 20 NSKXL han, cam dudng van co
kha ning hat nude tt dan dén toc do thoat hoi nudc
qua 1 it bi anh huéng hon hai giéng con lai.
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Bang 4. Téc do thoat hoi nuwée qua 1a (umol/m?/s) va ham lugng proline (pmol/g) trong 14 ciia cac gidng

sau 20 ngay xir ly kho han

Téc dd boc thoat hoi nwée qua la

Ham lwgng proline trong la

Nghi¢m thire (umol/m¥/s) (umol/g)
Khéng han-cam dudng 77,7 10,4
Khéng han-cam ba 14 111,92 52,64
Khéng han-cam mat 93,7° 67,2¢
Han-cam duong 35,04 14,9¢
Han-cam ba 14 18,6° 80,3°
Han-cam mat 37,24 101,12
TB moi truong (A)

Khong han 94,5 43.4
Han 30,3 65.4
TB giong (B)

Cam duong 56,4 12,6¢
Cam ba la 65,3 66,58
Cam mat 65,4 84,24
Mirc y nghia (A) * *
Mirc y nghia (B) ns *
Mtc y nghia (AxB) * *
CV (%) 45,8 7,39

Ghi chii: ns: Khdc biét khong y nghia t}g(fng ké; *: Khac biét ¢ mirc y nghia 5%;, Trong ciing mot cot, cdc $6 ¢0 chiF cdi
(viet thuong hodc viét hoa) theo sau giong nhau khac biét khong co y nghia thong ké.

Béng 4 cho thiy trong diéu kién han ham lugng
proline trong 14 (65,4 pmol/g) cao hon khong han
(43,4 pmol/g) (P<0,05). Trung binh ham lugng
proline & cam dudng thap nhét (12,6 pmol/g) ké dén
1a cam ba 1a (66,5 umol/g) va cao nhat & cam mat
(84,2 umol/g) (P<0,05). Ngoai ra, co su tuong tac
giita giéng va moi truong 1én ham luong proline
trong 1a. Trong diéu kién han va khong han cam
dudng c¢6 ham luong proline trong 14 (Ian luot 13
14,9 umol/g va 10,4 umol/g) thip hon 2 gléng con
lai (P<0,05). Theo Molinari et al. (2004), thiéu nude
gdy ra nhirng thay dbi sinh héa va sinh ly, giam tiém
nang thim thau té bao. Nhiéu loai thyc vat phan tmg
khi thiéu nudc bang cach tich liy cac hop chit hitu
co chang han nhu acid amin proline. Proline 1a mot
trong nhitng chét hoa tan twong thich dugc phan b
rong rai nhat, tich tu trong thuc vat khi gap nhitng
han ché bt loi vé moi truong va dong vai tro quan
trong trong kha ning chéng chiu “stress” cua thuc
vat. Do do, proline gitip cdy trong chéng chiu trong
diéu kién kho han (Viét, 2002; Manivannan et al.,
2007; Parida et al., 2008). Tuy nhién, theo Slgnorelh
et al. (2013), nhiing nghién ctru gan day da dé cap
dén viéc proline khong c6 kha nang giup cay chong
chiu v&i didu kién thiéu nudc. Piéu nay dan dén viée
xem xét lai vai tro cua proline d6i v6i thuc vat dang
bi “stress”. C6 thé thay, ham lugng proline trong 14
clia cam mat cao nhat (gidng nhay cam kho han), ké
dén cam ba 1a (gidng chdng chiu han tbt), thap nhat

1a cam duong phai chiang nhing gidng cang nhay
cam thi san sinh proline cang nhiéu dé chdng lai kho
han. Ngoai ra, két qua trén phu hop véi nghién ctru
cia Kaur and Asthir (2015), Zandalinas et al
(2017), m6 ta rang su tich lity proline ting 1én nhiéu
d6i voi nhing kiéu gen nhay cam voi kho han so véi
cac kiéu gen chdng chiu t6t. Diéu nay c6 thé 1a do
vai tro ty bao v€ cua nd c6 kha nang loai bo, duy tri
can bang oxy hoa khir va giam chét t& bao & cay
(Shao et al., 2008; Szabados & Savouré, 2010).
Chinh vi vy, ¢6 thé cam duong it nhay cam véi diéu
kién kho han nén kha nang tich ldiy proline trong 1a
thdp hon hai giéng con lai.
3.4. Am dp cat

Bang 5 cho thdy 4m do cat & ngay bét dau (0
NSKXL) gitta han va khong han twong dwong nhau
(P>0,05) (lan lugt 62,7% va 62,8%). Tir 5 NSKXL
dén khi két thic thi nghiém (30 NSKXL) am d cat
0 moi trrong han giam lién tuc tir 43,4% con 1,46%.
Tir 20 NSKXL, 4m d cat rat thap (dudi 5%). Trong
khi & diéu kién khong han, am do cat dugc duy tri tir
61,2%-68,3%. Tir 0 NSKXL dén 30 NSKXL han,
trung binh 4m do cat & cac giéng twong dwong nhau
(P>0,05) va khong c6 su tuong tac gitta moi truong
va gidng.
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Bang 5. Am d9 cat theo thoi gian xir Iy khé han
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n . Ngay sau khi xir ly

Nghi¢m thire 0 5 10 15 20 25 30
Khoéng han-cam duong 61,7 64,6 66,4 63,6 63,6 61,2 68,3
Khoéng han-cam ba 14 63,1 61,5 62,9 65,5 62,5 66,1 64,3
Khoéng han-cam mét 63,8 61,9 61,6 63,8 64,4 64,6 63,1
Han-cam duong 64,5 43,5 27,3 13,3 3,00 2,30 1,53
Han-cam ba 14 61,9 47,6 33,6 15,8 4,22 2,07 1,67
Han-cam mat 61,6 39,0 26,8 10,4 2,22 1,56 1,18
TB moi truong (A)

Khong han 62,8 62,7 63,6 64,3 63,5 64,0 65,3
Han 62,7 43,4 29,2 13,2 3,26 1,98 1,46
TB gidéng (B)

Cam duong 63,1 54,1 46,9 38,5 33,3 31,7 34,9
Camba la 62,5 54,6 48,2 40,6 333 34,1 33,0
Cam mat 62,7 50,4 44,2 374 33,5 33,1 32,2
Mirc y nghia (A) ns * * * * * *
Mirc y nghia (B) ns ns ns ns ns ns ns
Mirc y nghia (AxB) ns ns ns ns ns ns ns
C.V. (%) 1,69 3,14 3,45 2,12 3,00 4,72 3,71

Ghi chii: ns: Khdc biét khong y nghia thong ké; *: Khdc biét ¢ mirc y nghia 5%.

3.5. Ngay cay biéu hién héo 1a va ty 1€ cay
song, cay héo, cay chét

~Trong didu kién c6 xtr 1y kho han trung binh
glong cam duodng cd biéu hién héo 14 sau 23,8 ngay
ké tir thoi diém ngung tudi nude va khac biét khong
¥ nghia (P>0,05) v6i cam ba 1a (22,7 ngay), dong
thoi 16n hon cam mat (P<0,05) (21,2 ngay). Sau 20
ngdy gy han, ty 1& cdy song (than 14 twoi) & cam
duong 1a 100%, cam ba 14 va cam mat déu 93,3%.
Thoi diém 25 NSKXL han ty 1& cdy song (than 14
twoi) & cam duong 1a 70,0%, trong khi cam ba 14
43,3% va cam mat 30,0%. Tai thdi diém 30 NSKXL
han ty 1 cdy con sdng (than 14 twoi) & cam duong va
cam ba 14 1a (13,3%) & cam Mat (0,0%). Bén canh
do, tai thoi diém 30 NSKXL han, ty 1€ cay héo o

cam duong la 56,7%, cam ba 14 (40,0%) va cam mat
(30,0%), ty 1& cay chét (than 14 kho) ¢ cdy cam
duong thip (30%) trong khi cam mat (70%) va cam
ba 14 (46,7%).

Theo Romero et al. (2006) sy thiéu hut nuée ting
dan lam té bao khi khong dong do giam strc cing
cta té bao biéu bi, hau qua la quang hop giam, do6i
khi hé hip giam, 1am 14 héo néu mic do thiéu hut
nghiém trong cay sé& chét. Tir cac két qua & Bang 5
va Bang 6 cho thiy, cam duong c6 kha nang song
(thén 14 tuoi) (70%) cao khi am do cat xuong thp
2,30% & 25 NSKXL han hay c6 ty 1¢ cdy chét (than
1a khd) (30%) thdp & 30 NSKXL han (két thuc thi
nghiém) khi 4m d6 cat con 1,53%, didu nay cho thay
cam duong c6 kha nang chiu han tdt.

Bing 6. Ngay ciy héo (ngay) va ty 1¢ (%) ciy song, cdy héo va ciy chét ciia cac gidng tai cac thoi diém

sau khi xir Iy khé han

Ngay Ty 18 (%) cdy Ty 18 (%) cAy héo Ty 1& (%) ciy chét*

Gibng cdy héo _sbng” theo NSKXL theo NSKXL theo NSKXL
(ngay) 20 25 30 20 25 30 20 25 30

Cam duong 23,8 100 70,0 13,3 0,00 233 56,7 0,00 6,70 30,0
Cam ba 14 22,7% 933 433 13,3 6,70 50,0 40,0 0,00 6,70 46,7
Cam mat 21,2° 933 30,0 0,0 6,70 63,3 30,0 0,00 6,70 70,0
Mtc y nghia * - - - - - - - - -
CV (%) 14,2 - - - - - - -
¥ (cam dudng-cam ba 14) - ns ns - - ns
¥ (cam dudng-cam mat) - ns * - - *
¥ (cam ba la-cam mat) - - ns ns ns ns - - ns

Ghi chii: *: Cay song ld con tuoi, phat trién binh thiong, cdy chét kho phién ld, khé toan than, -: Khong thong ké; ns:
Khac biét khong y nghia thong ké; *: Khdc biét ¢ murc y nghia 5%.
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3.6. Su sinh trudéng

Céc chi tidu sinh truong (chidu cao cay, dudng
kinh than, chiéu dai chdi, s6 14/chdi, chicu dai ré
tang sau khi xtr ly) cac gidng trong diéu kién han
thap hon so v&i khong han (P<0,05) (Bang 7 va Hinh
1). Giira cac gidng, ciy cam duong c6 chidu cao ciy
(12,5 cm), duong kinh than (1,53 mm) twong duong
v6i cam ba la va cam mét; tuy nhién, cdy cam duong
¢6 chiéu dai chdi (0,83 cm) va sb 1a/chdi (0,93 14)
rat thap so vi cam ba 14 va cam mat. Theo Santana-
Vieira et al. (2016), dé giam dién tich tiép xtc véi
mdi trudng, sb 1a trén cdy giam hodc 14 nhé hon
trong diéu kién han cling cé thé dugc xem 1a mot co
ché khac cua cdy dé giam viéc mat nudc qua la. Mat
khac, ciy cam dudng lai co bd r& phat trién manh
hon cam ba 14 va cam mat duoc thé hién thong qua
chi tiéu: chidu dai r& (21,6 cm) va chiéu dai ré ting
sau khi xtr ly (14,1 cm). Theo Viét (2002), Farooq
et al. (2012), Manavalan and Nguyen (2017), dé
tang kha nang chdng chiu kho han thuc vét s& phat
trién hé thong ré an sau va khoe dé c6 thé hap thy
nudce, do sau va mat sb ré tang 1én dugc cho 1a mot
co ché chinh dé cai thién kha ning hat nudc trong
diéu kién kho han. Sy phat trién cta chdi va ré rat
quan trong ddi v6i cdy trong trong moi truong han
va nhiét d§ cao (Goufo et al., 2017; Huang et al.,
2018). Vi dac diém ra choi it (it ton dinh dudng va
nudce) va bo ré phat trién manh (ting kha ning hut
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nudc) c6 phai chang day la dac diém gitip cdy cam
duong c6 kha nang chiu han tot.

Bang 7 cho thdy c6 su tuong tac gitta gidng véi
mdi truong. Cdy cam dudng giita diéu kién han va
khong han c6 chidu cao ciy, chiéu dai choi, sb
la/chdi tuwong duwong nhau (P>0,05) hay noi cach
khac 14 khong c6 sy chénh 1éch 16n. Cac chi tiéu vé
1& cia cdy cam duong (chidu dai ré, chiéu dai ré ting
sau khi xtr 1Y) trong diéu kién han tuy c6 thap hon
so v6i diéu kién khong han, nhung cac dic diém nay
tuong duwong hay 16n hon so véi cac gidng con lai
trong ca 2 diéu kién han va khong han. Theo Viét
(2002), Germana et al. (2020), kh6é han hay thiéu
nudc sé lam giam kha ning ting truong va phat trién
cua thyre vét do qua trinh dong khi khong dé han ché
mat nude anh huong dén sy quang hop cua cdy va
su phat trién cua choi. Mat khac, kho han va ning
n6ng lam han ché ting truéng chidu cao cua cay so
v6i diéu kién di nude va dinh dudng (Shafqat et al.,
2019). Ngoai ra, theo Patade et al. (2011), sy phat
trién chidu dai cta ré khi cay bi khé han 1a mét co
ché thich nghi tao diéu kién cho sy hap thu nuéc &
noi sau hon. C6 thé thiy, sy sinh trudng ciia cy cam
duong trong diéu kién han trong duong voi khi
trong diéu kién binh thuong. Piéu nay co the cho
thdy cay cam dudng c6 kha ning chong chiu tét hay
no6i cach khac it nhay cam trong diéu kién han so véi
cam ba la va cam mat.

Bing 7. Su sinh truwéng ciia cac gidng khi két thiic thi nghi¢m (sau 30 ngay xir Iy han)

Chiéu Puong Chiéu s6 Chiéu Chiéu dai ré

Nghiém thirc cao( cﬁ))' kinh(thﬁl; dz‘li(chﬁ)i 14/chdit dz‘li r? ting saullflzi Xl;’
cm mm cm cm y (cm

Khong han-cam dudng 12,4° 1,76 0,854 0,954 25,42 17,42
Khéng han-cam ba 14 14,12 1,200¢ 5,222 4,482 16,2° 10,0
Khéng han-cam mat 14,52 1,852 3,36° 3,500 15,7° 9,6°
Han-cam duong 12,7° 1,29° 0,804 0,90¢ 17,9 10,9°
Han-cam ba la 10,7¢ 1,812 2,54¢ 2,82° 15,0° 9,4¢
Han-cam mat 10,6° 1,08¢ 2,57¢ 2,81¢ 18,6° 7,04
TB moi truong (A)
Khéng han 13,7 1,61 3,14 2,98 19,1 12,3
Han 11,3 1,40 1,97 2,18 17,1 9,1
TB gibéng (B)
Cam duong 12,5 1,53 0,83¢ 0,938 21,64 14,14
Camba la 12,4 1,51 3,884 3,654 15,68 9,78
Cam mat 12,5 1,47 2,978 3,164 17,18 8,3¢
Mirc y nghia (A) * * * * ns *
Mirc y nghia (B) ns ns * * * *
Mtc ¥ nghia (AxB) * * * * * *
CV (%) 14,9 21,3 455 37,5 60,8 21,8

Ghi chii: ++: 86 liéu chuyén doz theo dang log(x+1); ns: Khac bié¢t khong y nghia théng ké; *: Khdc biét ¢ mire y nghia
5%; Trong ciing mot cot, cdc s6 liéu co chiF cdi theo sau giong nhau khdc biét khéng cé y nghia thong ké
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Hinh 1. Biéu hién ciia cac giéng khi két thic thi
nghiém (sau 30 ngay xir Iy han)

Ghi chu: (A) Khong han-cam dwong, (B) Khong han-

cam ba la, (C) Khong han-cam mdt, (A°) Han-cam

duong, (B’) Han-cam ba la, (C’) Han-cam mdt
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3.7. Sinh khéi cay

Céc ddc diém vé khdi luong than 14 twoi, khéi
lugng than 14 kho, ham lugng nudce trong than 14 cua
cac gidng trong diéu kién han thap hon so véi khong
han (P<0,05) (Bang 8). Giira cac giéng, khdi luong
than 1a twoi cdy cam duong tuong dwong 2 giéng
con lai (P>0,05) (dao dong 0,87-0,96 g). Khéi lwong
than 14 kho cam duong (0,50 g) cao hon cam mét
(0,41g) va ham luong nudc trong than 1 cam duong
(38,3% thap hon 2 giéng con lai. Cé su twong tac
giita gidng va moi truong 1én sinh khdi than 1a. Khoi
luong tuoi ctia than 14 cam duong khi xur Iy han
(0,59 g) twong duong (P>0,05) cam ba 14 (0,53 g) va
16n hon (P<0,05) cam mét (0,39 g). C6 thé thay han
lam can tro sy phat trién va sinh truéng cua cdy, lam
giam tong thé khdi lwong twoi va kho cua cay
(Shafgat et al., 2019). Trong diéu kién han cam
duong co khdi lwong than 14 kho (0,48 g) twong
duong voi cac giéng trong didu kién khong xur ly
han (P>0,05) (0,50-0,53 g). Su phat trién cua cay
hodc ning suét cdy trong phu thudc chit kho do
quang hop va luong sac t6 ‘quang hop (Zheng et al.,
2009). Két qua trén cho thay cay cam duong co kha
ning tang trudng sinh khoi tot trong diéu kién han.

Bang 8. Sinh khéi ciia cac giéng khi két thiic thi nghiém (sau 30 ngay xir Iy han)

Than la Ré Toan ciy
Khdi lwgng (g) Ham Khoilwong (g) Ham Khoilwong (g) Ham
Nghiém thirc lwgng lwgng luwgng
Twoi Kho nwéc  Twoi Kho nwéoc Twoi Khdo nwoc
(%) (%) (%)
Khong han-cam 124> 0,52*  582° 0,63* 029 525 1,86° 080 56,5
duong
Eh"“g han-cam ba 120° 053*  554b  110* 037 669% 230° 089 6120
ﬁfng han-cam 1,520 0,50°  66,7° 0,68 018 724° 220° 0,68 68,6°
Han-cam dudng 0,59° 048  184¢ 0,56« 024 569 1,06° 0,70 379
Han-cam ba 14 0,53° 039 26,5 0,53% 039 264° 1,066 0,79 26,5
Han-cam mat 0,39¢ 0,31°  204¢ 044° 017 6l4* 084 048 42,6
TB moi truong (A)
Khong han 132 051 60,1 0,80 028 639 212 079 62,1
Han 051 040 21,8 051 027 483 101 066 357
TB gidng (B)
Cam dudng 091 0,50 3838 0,60° 026° 547 1518 0,765 47,28
Cam ba 14 0,87 046> 40,948 0,824 0384 468 1,68 0842 43,9C
Cam mat 0,96 0418  435% 056% 0,188 669 1528 0,58 5567
Mtc y nghia (A) * * * * ns * * * *
Mtc y nghia (B) ns * * * * * * * *
Mtc y nghia (AxB) * * * * ns * * ns *
CV (%) 250 278 20,7 272 368 193 241 302 175

Ghi chii: ns: Khdc biét khong y nghia thong ké; *: Khac biét ¢ mirc y nghia 5%; Trong ciing mot cot, cdc s6 ¢6 chir cdi
(viet thuong hodc viét hoa) theo sau giong nhau khac biét khong co y nghia thong ké.
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Céac dac diém khdi luong r& tuoi, ham luong
nude trong & & diéu kién han thip hon khong han
(Bang 7). Tuy nhién, khdi lugng ré kho ¢ didu kién
han (0,27 g) va khong han (0,28 g) tuong dwong
nhau (P>0 05). Cac chi tiéu khoi lu’ong ¢ tuo, khéi
luong ré kho, ham luong nude trong ré cac glong co
su chénh léch. Cu thé, khdi luong ré tuoi, khdi luong
ré kho cam duong tuong duong v6i cam mat
(P>0,05). Tuy nhién, ham luong nudc trong ré cam
duong (54,7%) va 16n hon cam ba 14 (46,8%)
(P<0,05). Theo Habben et al. (2014), sy gia ting
kh01 lwong va cdu tric cua ré va chdi gitp cai thién
tbc d6 quang hop, giup tang cudng kha nang chéng
chiu cta cay doi véi cac diéu kién khic nghiét.
Trong diéu kién khé han, cam duong c6 kha ning
duy tri lugng nudc trong r& hon 2 gidng con lai co
thé thdy cam dudng chong chiu tot trong didu kién
han.

Bang 7 cho thay khéi lugng tuoi, khéi lugng kho
va ham lwong nudc trong toan cy & diéu kién han
thdp hon khong han. Khéi lvong kho cay cam dudng
(0,76 g) cao hon cam mat (0,58 g). Khong co sy
twong tac giita gidng va moi truong 1én khdi lwong
kho toan cdy. Theo Shafqat et al. (2019) kha néng
chéng chiu han va nhiét do cua cdy cang tot thi ham
lwong chit kho cang cao. Ngoai ra, ham lwong nudce
trong cay ¢ cam duong (47,2%) va cao hon cam ba
14 (43,2%) (P<0,05). C6 su tuong tac gitra gidng va
mdi trudng 1én khdi lwong cay twoi va ham luong
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