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APPENDIX A

P R O TO C O L  FO R  D N A  E X TR A C T IO N  O F H E R B A R IU M  S P E C IM E N S

This is a p ro toco l fo r DNA extraction from  herbarium  spec im ens using a 

com b ina tion  o f CTAB method (Agrawal et al., 1992) and Q IAqu ick  PCR Purifica tion Kit 
(Q IAGEN).

M a te r ia ls :

1. Pestles and mortars

2. 1.5 pi m ic rocen trifuge  tubes

3. CTAB bu ffe r

4. fCm ercaptoethano l

5. Ch loro fo rm  : isoam yla lcoho l (24 :1 ) m ixture

6. Q IA qu ick  PCR Purification Kit (Q IAGEN)

7. W ater-ba th

8. L iqu id  n itrogen

9. RNase A  (100mg/m l)

P re p a ra tio n :

1. P reheat CTAB bu ffe r in w a te r-ba th  to 65°c

2. Set the m ic rocen trifuge  tube  filled  w ith extraction bu ffe r con ta in ing  650 pi CTAB  
buffer, 20 pi l3>-mercaptoethanol and 10 pi RNase A  at 65 °c

3. C lean leaf w ith 70% a lcoho l, then remove m id rib  and w e igh  50 mg leaf material

o f each sam ple
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E x tra c tio n :

1. A dd  liqu id  n itrogen to a pestle  con ta in ing  leaf materia l and g rind  to pow de r w ith  
a mortar.

2. T rans fe r pow de r to extraction  bu ffe r in a m icrocen trifuge  tube , ve rtex 10 second, 

and incuba te  6 5 °c fo r 3 hours, m ix ing every 10 m inutes.

3. A dd  650 |j| o f Ch loro form  : Isoam yla lcoho l m ixture, invert gen tly  5 tim es and  

in cuba te  by gen tly  shaking a t room tem pera tu re . Leave fo r at least 11/ 2 hours

4. C en trifuge at 10,000 rpm  at RT fo r 10 m inutes

5. T rans fe r superna tan t into a new m ic rocen trifuge  tube

6. A dd  1mI Buffer PB (p rov ided  in Q IAqu ick PCR Purification Kit) and m ix by  
p ipe tting

7. P lace a Q IAqu ick  sp in  co lum n in a co llec ting  tube

8. To b ind DNA, app ly  the sam p le  from  s tep  6. to the Q IAqu ick  co lum n and  
cen tr ifuge  fo r 30-60 second

9. D isca rd  flow -th rough and p lace  the Q IAqu ick  co lumn back  into the sam e tube

10. To wash, add  500 pi Buffer PE to the Q IAqu ick co lumn and cen trifuge  fo r 30-60  
second

11. D isca rd  flow -th rough and p lace  the Q IAqu ick co lum n back  into the sam e tube. 

C entrifuge the co lumn fo r an add itiona l 1 m inute

12. P lace Q IAqu ick  co lum n in a c lean m ic rocen trifuge  tube

13. To e lute DNA, add  30 pi Buffe r EB o r H20  to the cen te r o f the Q IAqu ick  

m em brane, let the co lum n stand fo r 1 m inute and cen trifuge  the co lum n fo r 1 
m inute 14

14. DNA is ready to use



APPENDIX B
C H A R A C T E R  S C O R IN G  FO R  M O R P H O LO G IC A L  D A TA  M A TR IX

1. Hab it: (0) sh rubs or small trees; (1 ) la rge trees

2. Indûm en t o f young p rim ary shoots: (0) gene ra lly  g lab rous to hairy;

(1) inva riab ly dense ly ha iry/ve lu tinous

3. G loss iness o f leaf lam ina (adaxia lly): (0) matt; (1) nitid

4. P rom inence o f seconda ry  ve ins (adaxia lly):

(0) im pressed to s ligh tly  p rom inent; (1) d is tin c tly  p rom inent

5. Tertia ry ve in arrangem ent: (0) re ticu la te ; (1) pe rcu rren t

6. F lower position: (0) axilla ry; (1) (s ligh tly ) sup ra -ax illa ry

7. O ccu rren ce  o f flow er fasc ic les : (0) absen t; (1) p resen t

8. F lower position on branches: (0) young grow th only; (1) also o lde r grow th

9. F lower position on trunk: (0) not exc lus ive ly  at base; (1) exc lus ive ly  at base

10. N um ber o f flowers: (0) so lita ry (occas iona lly  pa ired); (1) inva riab ly  pa ired

11. F lower orientation: (0) pendent; (1) e rec t

12. F lower ped ice l length: (0) up to 20 mm maximum ; (1) 21-50 mm maximum ;

(2) 51-110 mm maximum

13. Sepal fusion: (0) free; (1) (som etimes) basa lly  connate

14. Sepal venation : (0) ind is tinc t; (1) (som etimes) d is tin c t

15. Sepal refexion: (0) not re flexed; (1) re flexed

16. O u te r peta l length: (0) up to 45 mm maximum ; (1) 50-85 mm maximum ;

(2) over 100 mm maximum

17. Shape o f ou te r petal base: (0) not d is tin c tly  c lawed; (1 ) d is tin c tly  c law ed

18. Indûm ent o f basal adaxia l reg ion o f ou te r peta ls:

(0) g lab rous or spa rse ly  hairy; (1) ve lu tinous

19. Shape o f inner peta ls: (0) w ithou t extens ive con tiguous area:

(1) extens ive con tiguous area

20. Indûm ent o f inner petal (adaxia lly): (0) g lab rous ; (1 ) ve lu tinous; (2) w oo lly

21. P resence o f g lab rous basal flanges on inner petal claw :

(0) absent; (1) presen t
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22. S tamen num ber pe r flower: (0) up to 320 maximum ; (1 ) 450-570 maximum

23. s tam ina l connec tive  shape: (0) trunca te ; (1) ap icu la te ;

(2) very long ap icu la te

24. A p icu la te  stam ina l connec tive  shape:

(0) not d is tin c tly  tape red ; (1) d is tin c tly  tape red

25. Carpe l num ber per flower: (0) up to 60 maximum ; (1 ) 90-105 maximum

26. O vary indûm ent: (0) essen tia lly  g lab rous ; (1) hairy

27. Style indûm ent: (0) g lab rous ; (1) hairy

28. S tigma shape: (0) funne l-shaped  or subu la te ; (1) large, convo lu ted

29. S tigma indûm ent: (0) (sub-) g lab rous ; (1) hairy

30. Sepal pe rs is tence in fru it: (0) caducous ; (1) pers istent

31. M onoca rp  shape: (0) not moniliform ; (1 ) s ligh tly  moniliform  (when > 2 seeds)

32. M onocarp  w id th : (0) up to 15 mm maximum ; (1 ) 15-25 mm maximum ;

(2) 26-30 mm maximum

33. O ccu rrence  o f long itud ina l ridge  on m onocarp : (0) absen t; (1) p resen t

34. M onoca rp  ornam enta tion: (0) smooth; (1) verrucose

35. Perica rp th ickness: (0) th in; (1) (m ed ium -) th ick

36. Seed w id th : (0) up to 16 mm m aximum ; (1) 17-20 mm maximum

37. Seed num ber per m onocarp : (0) 1-2 (-3); (1) 4-5

38. Seed shape  around m icropy le : (0) not e longa ted ; (1) e longa ted

39. Indûm ent o f seed testa: (0) g lab rous ; (1) hairy

40. Seed m ic ropy la r p lug : (0) sunken; (1) flush; (2) p ro trud ing

41. M uc ilage  around seeds: (0) s ligh t; (1) cop ious

42. Inner peta l arrangem ent: (0) not m itriform ; (1) m itriform

43. S tamen sep ta tion : (0) asepta te ; (1) sep ta te
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