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Tém tat: Dwong xi 1a cac thuc vat c6 mach chwa c6 hat véi cdu tao gidi phau da
dang. Pac diém cAu tao gidi phiu 1a co s& d€ so sanh, phan loai thuc vat nhém
nay. Trong nghién ctru nay, cac dic diém giai phau than, ré va la cta loai dwong xi
tic ke da da dwoc trinh bay. Than ciy gdm chi yéu 1 mé mém véi kich thuéc té
bao 16m va nhiéu b6 mach, twong dwong cdu truc tru don. Ré ngan, nhé va c6 1ong
bao phu tir gbc téi gan dinh ré, giup gitt nwdce. La co kich thwéc 16m véi bé mach &
gan 14 giéng & than, tuy nhién chirc ndng ndng d& chi yéu do cac té bao mo clirng
nam & ngoal vi cudng 14 thwc hién. Phién 14 ¢c6 b6 mach & gan chinh phan héa 3
cuc, m6 mém khong phan hda va biéu bi véi thanh day. Cac dan liéu cho thdy dic
diém thich nghi cia ciy, nhw kha nang gitr nwéc cia than va ré, kha ning nang deo
14. Cac dan liéu nay ciling 1a co s& d€ danh gia kha ning thich nghi cla ciy va quan
hé nguon géc gitra cac taxon dwong xi.

Tw khéa: Drynaria bonii, ciu tao giai phiu, dwong xi, hé mach dan, thich nghi.

1. PAT VAN PE

Duong xi la cac thyc vat cd mach, tién hoa theo hudng 14 16n. V& mit cau tao giai
phiu, duong xi €O Cau tao rat da dang. Hé mach cua chling cé nhiéu dic diém khéc nhau va
khéc véi cac lodi thuc vat cé hat. Bac diém cAu tao giai phiu 1a co s& dé so sanh va phan
loai cic loai duong xi (Ebihara et al, 2007; White & Turner, 2017). ¢ ciing 1a dir lidu dé
phan tich mdi quan hé ngudn géc va tién hoa cia cac loai dwong xi (Little et al., 2006).

Nghién ciru cau tao giai phau ciing 1a co s dé danh gia kha nang thich nghi cua thyc
vat. Cau tao giai phiu co quan sinh dudng c6 thé giup danh gia kha ning thich nghi lién
quan dén diéu Kkién nudc trong dat (Bramley et al., 2009), hay kha niang dan truyén va
nang d& cho co thé, dic biét & nhitng loai c6 cau tric than va/hoic 14 16n (Faisal et al.,
2010; Quyen et al., 2017).

Tic ké da (Drynaria bonii) 1a mot loai duong xi thuong séng dudi tan ring & cac
khu vuc nti da voi (eFloras 2008). Cay song bd va bam mit da hodc bam trén than cay
khéc. Su bién ddi ctia méi trudng, vi du khi lwong mua thap, ¢ thé tac dong lon dén cac
loai thuc vat sdng trén d4 hodc sdng bam trén than cay go. Cay tic ké da c6 thé hinh thanh
nhitng dic diém thich nghi, dic biét 1a vé mit ciu tao giai phau, voi diéu kién méi truong
nhu vay.
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Trong nghién ctru nay, cac dac diém cau tao giai phau co quan sinh san, gom ré,
than va 14, cua cay tic ké da dugc lam sang to. CAu tric, su sip xép caa cac md va kich
thudc cua cac thanh phan cu tao chinh duoc xéc dinh.

2. VAT LIEU VA PHUO'NG PHAP NGHIEN CO’'U

2.1. P6i twong nghién ciru va phwong phap thu mau

Cay tic ke d4 (Drynaria bonii) dugc thu thap tai cac khu vye nti dé voi ¢ huyen Thach
Thanh, tinh Thanh Hoa. Trong mdi cum cay lon (nhleu hon 10 nhanh cay), mot nhanh cay
gom ca ré va la duoc thu thap, cac nhanh con lai dugc dé nguyén dé cay phat trién.

2.2. Phwong phap nghién ciru ciu tao giai phau

CAu tao giai phau cua than duoc nghién cau bang cach cat ngang tai vi tri gitta cua
than. CAu tao cua than va ré& duoc nghién ctiru so bo va quan sat trén kinh hién vi soi ndi.
Cubng 14 duoc ct tai vi tri cach than khoang 4 - 5 cm, 1a vi tri gan véi than hon so véi
phién 14. Phién 14 duoc cét tai vi tri giita thiy 14, qua gan chinh cuaa thay phién 4.

Céc mau tiéu ban hién vi (than, ré va 14) dugc nhuom bang phuong phap nhu¢m don
véi luc metyl va dugc quan sat trén kinh hién vi quang hoc, bién d6i tir phuong phéap duoc
mo ta trudc day (Quyen et al., 2017).

2.3. Phwong phap xw 1y s6 liéu

Kich thudc cac thanh phan cau tao giai phau, cia céc tiéu ban hién vi, dugc xac dinh
bang cach su dung phan mém ImageJ (Schneider et al., 2012). Kich thuéc bé mach & than
va cudng 14 duge xac dinh boi chiéu dai nhit va Chleu ngang vudng goc vei no. Cac sb
liu dugc do voi kich thudc miu 1a 10. So sanh kich thuéc bé mach & than, cuéng l1a va
biéu bi 14 duogc thuc hién theo kiém dinh t-Test, sir dung phan mém SPSS v16 (IBM).

3. KET QUA VA THAO LUAN

3.1. C4u tao giai phiu than

Than cay tic ke da c6 nhiéu dic diém thé hién kha ning gitr nudc tét. Cay bo trén bé
mit da hoic bam vao than cua cac cay gd (Hinh 1A). Than cay tic ké d4 1a than mong
nudéc, dep theo chiéu ngang. Than cay tic ke da gom phan 16n cac té bao mé mém véi kich
thudc 16n, gilp giit nudc. Xung quanh than c¢é nhiéu ré nho dang chum Iéng, do 16ng ré
phét trién, va dugc che ché bai cac 14 hung mun. Didu nay gidp cay giir nudc tot hon va
bao vé cho phan than khdng mat nudc.

Hé mach dan da tru gom nhiéu try don, mdi try don nhu mot b6 mach (Hinh 1C).
CAac bé mach 16n nim gan hon véi mat trén va cac bd nhé hon nam gan mit dudi. Mat do
b6 mach & than 1a 11,2 + 2,7 b6 mach/cm?. Pay ciing 1a dic diém khéc voi nhiéu loai
duong xi véi s6 lugng bé mach it, tham chi chi cd 1 b6 mach (Little et al. 2006; Shi et al.
2013). Cé4c b6 mach ¢ than gom xylem ¢ trung tam, thuong kéo dai khi quan sét trén mat
cit ngang, xung quanh la phloem (Hinh 1C). C4c b6 mach gan tron hoic gan nhu hinh
ovan.
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Trong cau tao cua than, c6 thé thiy ¢ hai nhém bé mach kich thuéc chinh (Bang 1).
Kich thudc trung binh cua bé mach 16n, nim gan mait trén hon, 16n hon kich thuéce trung
binh cia b6 mach nho nim gan mit dudi (P < 0,019). Cac b6 mach Ién ¢ kich thude
trung binh 326 - 378 pm, lién quan dén cac bé mach 14, do 14 co kich thudc 16n. Céc bo
mach nhé hon cé kich thudc trung binh 223 - 253 pm, lién quan dén cac bé mach ré véi
kich thudc nho. Ngoai ra, & than c6 nhitng b6 mach nhé hon nita (khoang 100 um) nam &
viing ngoai vi (Hinh 1F) va ndi tiép voi bo mach & ré.
O arcyEe :

Hinh 1. Cdy tdc ke dd va cdc thanh phdn cdu tao chinh ctia thdn va ré. A: Cdy & moi trwdng tw

nhién. B: Mgt phdn than ré cdt ngang véi cdc ré bao quanh. C: Ldt cdt ngang mét bé mach doc

than. D: T€ bao mé mém. E: Ré cdy. F: B6 mach tir thdn ra ré. x va p: xylem va phloem. Thanh ty
1é:5cm (A), 1 mm (B) va 100 um (C-F).

Bang 1. Mdt dé bé mach va kich thwéc cdc thanh phdn cdu tao thdn va ré

Thanh phan ciu tao Trung binh Pj léch chuin

Mat do bé mach (b6 mach/cm?) 11,19 2,73
Chieu dai 378,71 119,34
T Kich thudc boé mach 16n (um) C hief:u Tong 32612 119.94
Kich thudc bé mach nhé (um) Chi?u dai 253,27 44,08

’ Chiéu rong 223,64 46,47

Kich thudc té bao md mém (pm) 209,34 37,49

RS Puong kinh ré (um) 211,32 35,08
DPudng kinh bé mach ré (um) 101,30 16,72
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Céc té bao md mém & than c6 hinh da giac twong d6i dong déu cac mat, co kich
thudc Ion (Hinh 1D va Bang 1). Kich thuéc trung binh cac té bao vang trung tam 1a 209 +
37 um. Té bao md mém c6 kich thude twong duong, tham chi Ién hon cac bé mach nho ¢
than. C4c té bao md mém véi kich thudc 16n gidp than cay dy trit nudc.

3.2. C4u tao giai phau ré

R& tic ke d4 1a dang ré chum hoic bat dinh, moc xung quanh than khi than cay phéat
trién kéo dai. RE ngan, nho va cé rat nhiéu 16ng hat moc tir géc téi gan dinh r&, 1am cho ré
co dang chum long (Hinh 1B va 1E). Cac 16ng nay khong bi rung di nhu 16ng hat & ré ciy
thong thuong (Bramley et al., 2009; Quyén et al., 2016; Valenzuela-Estrada et al., 2008).
Diéu nay gilp cay gitr nudc t6t. RE cay co kich thuéc nho (duong Kinh 211 + 35 um) nho
hon nhiéu 1an so vai ré thuc vat mot 1a mam, nhu & mot s6 loai ho Cau (Ha et al., 2017;
Quyen et al., 2018). R& chi ¢ 1 bé mach nho, 1a phan phan nhénh tir than ra, véi kich
thudc (duong kinh) 12 101 + 17 um. R& cua Drynaria bonii ¢6 cau tric b6 mach twong tu
mét sb loai duong xi caa chi Trichomanes (Ebihara et al., 2007).

Hinh 2. Cdu tao gidi phdu Id cdy tdc ké dd. A: Cuéng ld cdt ngang. B: Mét bé mach & cuéng ld.
C: Gan ld cdt ngang. D: Phién ld cdt ngang. x va p: xylem va phloem. Cdc thanh ty 1é: 200 um.
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3.3. C4u tao giai phau la

L4 téc ke da co kich thusc lon, x¢ thuy hinh 16ng chim, véi cuéng la dai, cang.
CUOng 14 gdm nhiéu b6 mach, khac so véi ¢ ré. Mai Cuong la thuong gom 2 bo mach Ion
nam gan mit trén va 2 - 4 bé mach nho (Hinh 2), véi s6 luong trung binh la 4,8 b6 mach
(Bang 2). Chirc nang néng d& cua cubng 14 do cac té bao thanh day ¢ phan ngoai vi cua
cuong gan biéu bi. Cac té bao tao thanh vong xung quanh cudng la. Vé mat khong gian,
ciu trac nang d& & cudng 14 trong ddi gidng & thuc vat ho Cau véi kich thude 14 16n, véi
cac md nang d& nam & phan ngoai vi dudi biéu bi. Tuy nhién, & ho Cau, mé ning d& 13 md
ctng (s¢i) ¢ cac bé mach (Quyen et al., 2017).

Céc b6 mach ¢ cudng 14 cd ciu tric tuong tu ¢ than. S6 lugng va ciu tric bé mach &
cubng la cay tic ké da 1a twong ty & mot sb loai duwong xi thudc chi Hymenophyllopsis
(White & Turner, 2017). Kich thudc trung binh cia b6 mach I6n 1a 16n hon so vai bo
mach nho (P < 0,01). Kich thudc bé mach 16n 1a 449 - 530 um, con cac mach nho la 299 -
379 pm. So véi mot s loai thuc vat hat kin, kich thuéc bé mach & tic ké d4 nho hon &
dua nhung 16n hon may va cha la canh (Quyen et al., 2017). Kich thudéc mach 16n &
cubng 14 tac ke ¢a dam bao kha nang dan truyén céc chat dinh dudng giira la va than, do la
c6 kich thuéc 16n.

Bang 2. S6 b6 mach & cudng ld va kich thwéc cdc thanh phdn cdu tao ld

Thanh phan cau tao Trung bo Iéch
binh chuan
Tong s6 bé mach 4,80 0,87
, o , Chiéu dai 530,51 97,98
Cul(;ng Kich thuéc boé mach 16n (um) Chidu rong 449,19 89 12
, o 7 Chiéu dai 379,59 90,16
Kich thuéc bé mach nhé (um) Chidu rong 299.58 5119
Kich thue sin chin thiv ohidn 14 2298 1045,85 44,27
Ich thuoe gan chinh thuy phien {a [7g 5o ch (chidu ngang) | 300,32 39,26
va boé mach (um) - -
Phié B6 mach (chiéu dung) 296,79 51,94
I(,‘;“ Do day 14 945,48 75,48
, o Do day biéu bi trén 102,39 14,75
Kich thuée phién I (um) D6 day bidu bi dudi 75,84 18,37
Do day 16p md mém 767,25 73,57

O cac thay phién 14, cac gan 16n phan héa dang hinh 16ng chim, con céc gan nho
phéan héa dang hinh mang. B6 mach ¢ cac gan chinh cé xylem phan hoéa theo ba cuc (Hinh
2), khéc véi & cubng 4. Phién 14 twong d6i day (236 = 19 pum, Bang 2), day hon mot s6
loai thyc vat hat kin nhu may, cha la canh (Quyen et al., 2017).

Trén lat cit ngang, cac b mach 16n kéo dai tir mat dudi dén mat trén caa la. Céc té
bao md mém ddng hda khong cé su phan hoa, thanh té bao twong déi day. Phién 14 ¢ 16p
biéu bi trén va biéu bi duéi véi thanh day. Biéu bi trén co kich thuéc 16n hon (day hon) so
V6i biéu bi dudi (P < 0,001). Gan 14 va I6p biéu bi day 1am cho 14 cing va nang d& 14.
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4. KET LUAN

Trong nghién ctru nay, cac dic diém giai phau than, ré va 14, dic biét 1a hé mach, md
ning d& va md duy tri, ¢ tic ke da da duoc trinh bay. Céc dan ligu cho thdy dic diém thich
nghi cua cay, nhu kha ndng gilt nudc cua than va ré, kha _nang ndng d& la. Cac dan ligu
nay co the duoc sir dung lam co sé phan tich quan hé ngudn géc gitra cac taxon duong xi
va su tién hoa cua chdng.

Lot cam on: Chl:mg t6i Cam on sw hé tro cia Truong Dai hoc Suw pham Ha Ngi (Pé tai
nghién cizu m& so SPHN 17-11) trong qua trinh thxc hi¢n nghién cizu nay.
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ADAPTIVE ANATOMY OF THE FERN Drynaria bonii

Khuat Thi Hang, Nguyen Thi Yen Ngoc, Tran Thi Anh Tuyet,
Ha Kieu Oanh, Vu Thi Dung, Ngo Van Tung Nguyen Van Quyen*

Abstract: Ferns (pteridophytes) are seedless vascular plants with anatomical
diversity. The anatomical features are employed to compare & classify these
plants. In this study, we reported the anatomy of the root, stem and leaf of the
fern Drynaria bonii. The stem consists of massive parenchyma, with large cells,
and vascular bundles, which are equal to protostele. Roots are short & small with
numerous root hairs along the root, which facilitate absorbing and storing water.
The leaf is relatively large, with vascular bundles similar to those in the stem, but
the main supporting function relies on the peripheral sclerenchyma layer. The
leaflet has a mid vein with xylem arranged in 3 arches as seen in cross-section.
This data shows the anatomical adaptation of the plant, especially in water
storage and support. It can also be used for analysis of plant adaptation and
phylogenetic relationship between fern taxa.

Keywords: Drynaria bonii, anatomy, adaptation, fern, vascular system.
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