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NGHIEN CUU NGUYEN NHAN GAY RA TRAI 1§U’()1
NAM ROI (CITRUS GRANDIS CV. ‘NAM ROI’) CO HQT

Lé Van BéY, Tran Thi Thanh Hién?va Nguyén Van Kha'
ABSTRACT

‘Nam Roi’ pommelo is the seedless cultivar, high quality at the Mekong Delta.
Nevertheless, fruits of the cultivar have many seeds in the practical production. Causing
seeds of the fruit is vestigated in the study. Flower of the cultivar is a hermaphrodite,
which has a wet stigma on opening time, average 30 anthers/flower, 150 ovules/ovary.
Moreover, their pollens germinated average 33% in vitro condition, comparing 40% of
‘Da Xanh’ pommelo (Citrus grandis var. ‘Da Xanh’), and 56% of ‘Long’ pommelo
(Citrus grandis var. ‘Long’), and 13% of ‘cam Sanh’ (Citrus nobilis). Pollen tubes
growth of self-pollination hand of the cultivar were stained by aniline blue and observed
them UV fluorescence microscopy, in which there were 2,335 pollen tube growth in
stigma, 426 in upper style but their absence in lower style as well as in ovule. On the
contrary to, when using pollen of ‘Long’ pommelo took cross pollination with ‘Nam Roi’,
pollen tube growth reached to 3,177 in stigma, 1,142 in upper style, 136 in lower style,
and 117 in ovary. Number of seeds of cross pollination of ‘Nam Roi’ received 114
seeds/fruit while their self pollination was absolutely absent. Basing on the results, it can
be considered that seedless ‘Nam Roi’ is self-incompactible fertilization. The seeded fruit
of ‘Nam Roi’ is caused by cross pollination.
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TOM TAT

Xdc dinh nguyén nhén ciia hién tuwong trdi buéi Nam Roi (giong khong hot) co hot la muc
tiéu nghién ciru cua dé tai. Cac hoa buéi Nam Roi dwoc thu ngdu nhién ngoai dong dem
vé phong thi nghiém truoc khi hoa no 1 ngay dé khao sat cdc ddc tinh néng hoc cua hoa,
cing nhu kha nang ndy mam ciia hat phan sau 24 gio gieo trong méi truong nay mam hat
phdn. Bén canh do, cac nghiém thirc lai chéo giita biedi Nam Roi va hat phén cdy ¢o mui
khdc ciing dwoc tién hanh & ngoai dong. Sau khi thu phan 3 ngay, thu hoa dem vé phong
thi nghiém dé quan sat ong phan bang ky thudt nhuém aniline blue. Cdc chi tiéu vé ty 1é
ddu trdi, rung trdi non va $6 hot/trdi cing dwoc ghi nhdn tir thi nghiém lai chéo o ngoai
dong. Két qua tir nghién ciiu nay cho thay hoa buci Nam Roi ludng tinh, cau tgo hoa
hoan toan binh thirong, hat phan nay mam tot trong moi truwong nhan tqo. Ong phan cia
budi Nam Roi khéng thé vweon dén bau nodn dé thu tinh trong truong hop tw thu, con &
nghiém thirc lai chéo ong phdn van phdt trién binh thuwong. Két qua tir thi nghiém ngoai
dong da gép phan chitng minh thém cho quan sat trén, 94-115 hét/trdi dwoc ghi nhin &
nghiém thirc buci Nam Roi lai chéo véi hat phan cdy ¢ miii khdc, trong khi budi Nam
Roi tir thu trdi hoan toan khéng hot. Qud trinh thu phdn chéo lam tang khd ndang dau trdi,
giam hién twong rung trai non.

Tir khéa: hét, khéng hot, buwéi Nam Roi, ong phin
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1 MO PAU

Cay an trai khong hot hodc hot Iép duge xem nhu la dac dlem qui cua gidng. Budi
Nam Roi la giong budi ngon noi tleng, khong hot co nguon goc ¢ huyén Binh
Minh, tinh Vinh Long. Theo thdng ké, tong dién tich trong gidng budi nay tai tinh
nay khoang 3.000 ha. Hau hét trai buoi Nam Roi dugc tiéu thu trong nude va mot
phan xuat khau sang thi trudng chau Au vé6i tong thuong phim khoang 600 tin vao
nim 2005 (Vietnamnet). Tuy nhién, trong nhitng nim gan day trai budi Nam Roi
c¢6 nhiéu hot xuat hién trong trai. Hién twong nay lam giam gia tri cla trai va gay
kho khan cho nha xuat khau. Theo két qua diéu tra cho théy c6 khoang 95% vuon
budi Nam Roi tréng xen voi cdy cam quyt khac déu xuit hién hot (VS Van Theo,
2004). V& hinh dang trai bén ngoai ngudi trong va thuong lai kho long phan biét
duogc trai c6 hot va trai khong hot (Phan Thi Bé, 2004). Gan day trén cac phuong
tién thong tin co cac bai viét dé cap dén van dé nay nhu “Khoc vi budi Nam Roi
nhiéu hat” (Bao Sai Gon Giai Phong, ra ngay 18/10/2007), “Hién tuong hat hoa
budi Nam Roi” (Bio Nong Nghiép Viét Nam, s6 217, ngay 30/10/2007). Tuong tu
nhu vay, bao Can Tho ra ngay 08/01/2008 cho biét budi Da Xanh ciing c6 nhiéu
hot va cho rang nguyén nhan do thu phan chéo. Ollitrault et al. (2007) cho rang cac
gidng budi khong hot nhung khi thy phan chéo thi ¢6 nhiéu hot, s6 hot/trai thong
thuong khoang 100 hot. Hién tugng bat thu cta cam quyt tao trai khong hot co 3
truong hop: duc bat duc, cai bat duc va tu bat tuong hop. Ong phan khong kéo dai
trong vOi nhuy, do vay khong c6 su thu tinh mic du ¢6 sy thy phan. Sy kéo dai éng
phan lién quan dén hoat dong cua enzyme PME (pectin methylesterase) (Bosch et
al., 2005). Sy kéo dai 6 ong phan phu thudc vao sy hinh thanh vach té bao ong phan
Ngay tai chop ctia 6ng phan c6 hién dién duy nhat 1a chat pectin ma khong thiy c6
cellulose hoic callose trong diéu kién binh thuong (Ferguson et al., 1998). Khi c6
mat enzyme PME thi nhém carboxyl s¢ lién két voi pectin thay cho canxi. Két qua
1a 6ng phan khong kéo dai duge. Enzyme nay c6 nhiéu trong hat phén, ong phan
cdy thudc 14 ma khong thay c6 mit trong cac bo phan khac va nd duoc tong hop
boi gene NtPPMET1 (Bosch et al., 2005).

Tuy vay, cho dén nay chua c6 nghién ctru nao dugc cong bo nguyén nhan cta hién
tugng trai budi Nam Roi khong hdt cling nhu ¢6 hdt ¢ trong nude. Day ciing 1a
muc tiéu nghién clru cua bai viét nay.

2 PHUONG PHAP NGHIEN CUU
2.1 Khao sat ciu tao hoa budi Nim Roi

Vao sang sém thu ngau nhién 30 hoa buéi ‘Nim Roi’ c6 mdt canh hoa vira no, cac
hoa nay dugc thu vé phong thi nghiém tién hanh dém s6 bao phan/hoa. Tach lay tat
ca cic bao phan cua hoa, gieo vao mdi trudng dinh dudng (Brewbaker va Kwack,
1963), 30 lan lap lai, mdi lan 1ap lai 1a 1 hoa, dé trong toi, nhiét do phong thi
nghiém. Hat phan duogc dém 24 gio sau khi gieo, mdi hoa dém 5 1an, mdi lan quan
sat 3 thi truong vat kinh 10X. Bau nodn hoa budi Nam Roi duge cit thanh lat
mong dém sb tiéu nodn/bau nodn bang kinh lup Olympus SZX9.
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2.2 Quan sat 6ng phén trén hoa cai bwéi Nim Roi tw thu va thu phén chéo

Chon ngau nhién 2 chum hoa/cay, chi dé lai 2 hoa/chum, 5 chim hoa/ciy/nghiém
thae, 5 1an lap lai, moi lan 1ap lai 1a mot cay. Thi nghiém cé 3 nghi€m thirc 1a hoa
budi Nam Roi ty thy, buéi Nam Roi lai chéo 1an luot véi budi Long, buot Da
Xanh. Khi cac hoa ¢ kich thudc tdi da (canh hoa chua mo), tién hanh khir duc,
bao lai. Sang hom sau, chon cic bao phin vira hé mé cua giéng budi Long thu
chéo voi hoa buoi Nam Roi da khir dyc, bao lai. Twong tu nhu vay voi truong hop
hoa budi Nam Roi ty thu. Hoa cai budi Nam Roi 3 ngdy thu phan duoc cit ra
thanh 4 doan nho6: nudm, voi doan trén, voi doan dudi va bau nodn. Quan sat su
vuon dai dng phén bang cach nhuom voi aniline blue 0,1% (Martin, 1959). Pé
quan sat sy vuon dai 6ng phan can phai ¢ dinh mau trong 6ng nhya bang dung
dich cb dinh: acetic acid/ethanol theo ty 18 (1:3) it nhat trong 2 gid cta nhiét do
phong thi nghiém. Chuyén mﬁu da ¢ dinh sang 70% ethanol va dé 10 phut trong
phong thi nghiém. Lam tuan ty nhu vay do6i voi ethanol 50% va 30%. Rura voi
nude cat vai lan sau mdi cong doan. Chuyén mau can than qua dia pétrie chira
dung dich alkaline 8 M NaOH va dé qua dém tai phong thi nghiém. Ngay hom sau,
rira sach miu bang nudc cat va dé ¢ nhiét do phong 10 phut, sau d6 chuyén mau
sang dung dich 0,1% (w/v) aniline blue trong 108 mM KsPOs (pH = 11) it nhat 2
gio va dat trong t01 cua phong thi nghiém. Sau d6 dem mau quan sat dudi anh sang
c¢6 budc song ngan UV 330-385 nm, bang kinh Olympus BX40.

2.3 Ty 1¢ dau trai, rung trai non va s6 hot/tri trén hoa buéi Nam Roi tu thu
va thu chéo

Thi nghiém nay dugc tién hanh twong tu nhu thi nghiém ¢ muyc 2.2. Chon ngiu
nhién 2 chum hoa/cdy, tia bé cac hoa khac chira lai 2 hoa/chum, 5 lan lap lai, moi
lan 1ap lai 1a mot cAy. Ghi nhan ty 18 dau trai va rung trdi non 1 lan/tudn, lién tuc
dén 60 ngay sau khi dau trai. Trai dugc thu & tat ca cac nghiém thirc khi 6-7 thang.
Pém s6 hot/trai.

3 KET QUA THOA LUAN
3.1 Khio sat ciu tao hoa budi Nim Roi

Céac hoa budi duoc quan sat cho thdy hoa budi Nam Roi 13 hoa ludng tinh véi
nuém nhuy cai w6t luc hoa nd va sin sang nhan phan. Trung binh c6 khoang 30
bao phin/hoa, mdi bao phin chira nhiéu hat phin, mdi bau nodn c6 khoang 150
tiéu nodn (Hinh 1). Hat phén cta gidng buéi Nam Roi ndy mam kha cao trong moi
truong nudi hat phan, trung binh khoang 33 + 1,45%, 40 + 0,84% buoi Da Xanh
(Citrus grandis var. ‘Da Xanh’) thap hon so véi hat phan buoi Long (glong buoi
c6 hot — Citrus grandis var. ‘Long’) nhung cao hon hat phan cam Sanh (g1ong cam
it hot — Citrus nobilis var. Typica Hassk.) c6 ¥ nghia thong ké bang kiém dinh
Student (p<0,05) (Bang 1).
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Bang 1: Trung binh (%) niy mam ciia hat phan bwéi Nim Roi, bwéi Long va cam Sanh
trong moi truwong Brewbaker va Kwack (1963), 24 gio sau khi gieo

Loai hat phén Cao nhat Thap nhit  Trung binh + Sai s6 chuin
Budi Ndm Roi 50 15 33+1,45¢c ")

Buoi Da Xanh 50 29 40+0,84b

Buoi Long 96 25 56 + 3,64 a

Cam Sanh 30 3 13+1,39d

(*) Cdc s6 trung binh theo sau nhitng chit khdc nhau thi khdc biét co Y nghia thong ké bang kiém dinh so sanh cép

Student test (p<0,05)
Tur nhitng két qua vé khao sat cau tao hoa budi Nam Roi cho thay hoa c6 ciu tric
nhu loai hoa ludng tinh hoan chinh c6 bo phan duc va cai d'?ly du. Hon ntra, hat
phan nay mam kha tét trong méi trudng in vitro. Ollitrault et al. (2007) cho rang
bat thu ctia cam quyt tao trai khong hot c6 3 truong hop: duc bat duc, cai bat duc
va tu bat twong hop. Trudng hop duc bat dyc thong thuong tao trai it hot hodc
khong hot nhung hai truong hop con lai s& cho ra trai ¢6 hot néu co sy thy phan
chéo. Cau hoi dat ra 1a budi Nam Roi tao trai khong hot hoac trai ¢d hot theo cach
nao? Pé tra 16i cau hoi nay, tién hanh khao sat sy vuon dai ng phan khi tu thy va
thu phan chéo.

Hinh 1: Ciu tao hoa buéi Nam Roi. (A) hoa hoan chinh lic ng c6 bd phan dye va cai; (B)
bao phan to chira nhieu hat phan; (C) hat‘phﬁl} nay mam sau 24 gio' (40X); (D). bau
noin co nhiéu tiéu noan
3.2 Quan sat su vwron dai ciia 6ng phan trén hoa cai buéi Nim Roi

Bang k¥ thuat nhuém dng phan, sy vuron dai clia 6ng phéan trén hoa cai buéi Nam
Roi dugce uéce lugng 3 ngay sau khi thu phan du6i kinh hién vi huynh quang. Két
qua quan sat cho thiy cac to hop lai gitra buoi Nam Roi voi hat phan buoi Long
hoic hat phan budi Da Xanh thi dng phan kéo dai tir nuém dén voi va cu01 cung la
bau noin (Bang 2). Ngugc lai, budi Nam Roi ty thu thi hat phan nay mam trén
nuém, kéo dai dng phan dén voi doan trén nhung khong thay sy hién dién cua ong
phan tai vi trf voi doan dudi cling nhu bau nodn. Tir nhitng quan sat nay cho thiy
budi Nam Roi tao tri khong hot 1a do sy tw bat dung hop diéu khién, ¢6 thy phan
nhung khong thy tinh. Két qua nghién ctru cua Bosch et al., (2005) cho rang sy
kéo dai 6ng phin cua ciy L. formosarum va N. tobacum lién quan dén hoat dong
cua enzyme PME (pectin methylesterase). Khi thém PME ngoai sinh thi trc ché
keo dai ong phan cta hai loai cy nay. Nguoc lai, cac gidng buoi khong hot nhung
khi thu phin chéo xay ra thi tao ra trai nhiéu hot (Ollitrault et al., 2007). Cay quyt
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(Citrus unshiu Marc.) khi ty thy sau 72 gid, dng phan chi tién dén voi, tich liy
callose va dimg tai d6, khong dén duoc bau noan (Khamsuk et al., chua xuit ban).
Céc gidng buodi Chum tu thy tét nhung khi thu phan chéo véi hat phn khéc thi
6ng phan phat trién nhanh hon éng phan tu thu (Chacoff va Aizen, 2007). Ngoai
cdy thudc ho quyt, Arabidopsis tao trai ma khong can thu tinh (Vivian-Smith et al.,
2001).

Bang 2: Uéc lwgng s6 6ng phin viron dai trén hoa cai budi Nim Roi, 3 ngay sau thu phin

T6 hop lai ciia Nudm Voi doan trén  Voi doan dwéi  Biu nodn
hoa buéi Nam So ong S0 ong N S0 ong N S0 ong N
Roi phan phan phan phan
Budi Long 311746120 48 1.142+385 41 1364447 32 117452 33
Da Xanh 30504549 42 1.215+460 41 215+124 31 190456 32
Tu thu 2335+442 28 42650 27 0+0 24  0%0 24

(¥)£ D¢ léch chudn; N: s6 mau quan sdt

Hinh 2: Quan sat i")ng phén vuon dai trong by phén cai ciia budéi Nam Roi. (A) Hoa cai budi
Niam Roi cit doc; (B, C va D) nwém, voi, bau noén ciia hoa budi Niam Roi tu thy,
ong phin kéo dai dén voi; (E, F va G) nwém, voi, bau noin ciia hoa buéi Nim Roi
lai véi phan buéi Long; (H, I va J) 6ng phin hién dién & 3 vi tri ciia hoa bwéi Nim

Roi lai v6i phan buéi Da Xanh. Miii tén mau d6 chi vi tri ciia 6ng phan
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3.3 Ty 1é d4u trai, rung trai non va so ht/trai trén buéi Nim Roi tw thu va
thu chéo

Ty I¢ dau trai, rung trai non va s6 hot/trai ciia hoa budi Nam Roi thu phén chéo vaoi
cac hat phan khac (buéi Long, Da Xanh, cam Sanh) va ty thy, dugc trinh bay &
bang 3.

Ty 1€ dau trai trén budi Nam Roi ¢ truong hop tu thu va thy phén chéo khac biét
nhau khong y nghia. Tuy nhién, ty 1€ rung trai non ¢ truong hop budi Nam Roi thy
phan chéo lai thép hon c6 y nghia so voi hoa budi Nam Roi tu thy. Karaya (1988),
trén budi thu phan chéo s& lam giam ty 18 rung trai non tr d6 co thé s& gia tang
ning suét trai. Ben-Chenikh et al. (1997) cho riang su thu phan 1am ting ndng do
GA3 va giam di sy rung bau noan.

Trai budi Nam Roi ¢6 hot 1a do thu phin chéo v6i hat phan cAy c6 mui khac. Két
qua phan trén cho thdy 6ng phan kéo dai vao bau nodn va xay ra sy thu tinh tao ra
trai c6 hot. Vi du truong hop lai véi hat phan buéi Long nhan duoc trung binh 114
hot/trai. Twong tu nhu vdy khi lai v6éi hat phdn cua cac cdy cam quyt khac
(Bang 3). Trong khi d6, buéi Nam Roi tu thu phan thi hoan toan khong hot. Trong
nghién ctu khéac, Tran Van Hau & S.L. Binh (2008) budi Nam Roi tu thy, thu
phén chéo vo1 hat phén budi Da Xanh va cam Sanh tuan tu thu duoc 0 hot/trai, 113
hot/trai va 50 hot/trai. Tuong tu nhu vay, to hop lai gitra hai giéng quyt
‘Clementines’ va ‘Afourer’ cho trai c6 23-32 hét/trai (Chao, 2005).

Bang 3: Ty 1€ du trai, rung trai non va s0 hot/trai trén hoa bwéi Nam Roi ty thu va thu

phan chéo voi hat phan cia cac cdy cam quyt khac

Ty 1¢é ddu trai Ty 1¢ rung trainon  So

Nghi¢m thire (%) 7 NSKTP © 2 TSKDT (%) @ ht/trsi

Hoa buéi Nam Roi ty thy phan 68 80 a ™ Oc
Hoa budi Nam Roi khir duc 70 80 a Oc
Hoa budi Nam Roi x hoa budi Long 80 50 b 114 a
Hoa budi Nam Roi x hoa cam Sanh 70 68 ab 94 a
Hoa budi Nam Roi tuy nhién 88 70 ab 57Db
Hoa budi Nam Roi x Hoa buoi Da Xanh 90 13 ¢ 115a

CV (%) 35 39 32

F ns * *

(*) Cdc 56 trung binh theo sau nhitng chit khdc nhau thi khac biét c6 y nghia théng ké bing kiém dinh Duncan
(p<0,05); @ 7 ngay sau khi thu phan; @: 2 thang sau khi dau trai

Hinh 3: Trai buéi Nam Roi c6 hot va khong hot sau 8 tuin thu p!l:?in. (A) Buéi Nam Roi thu
phan chéo véi bwéi Da Xanh; (B) Buwéi Nam Roi thu phan chéo véi buéi Long; (C)
Budi Nam Roi tu thu

13



Tap chi Khoa hoc 2010:16b 8-14 Truong Pai hoc Can Tho

4 KET LUAN

Nguyén nhin gay ra hién tuwong trai buéi Nam Roi ¢6 hot 1a do su thu phén chéo.
Hat phén cia cdy cam quyt khac (buoi Long, budi Da Xanh, cam Sanh) roi trén
nudm nhuyy cai, ong phan kéo dai dén bau nodn, xay ra thy tinh tao trai co nhiéu
hot. Ngugc lai, hat phan cta chinh né ndy mam trén nuém nhung khong kéo dai
dén bau nodn, khong xay ra thu tinh tao trai khong hot.
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