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Morphogenesis and Histochemistry of Root in Polygala tenuifolia

GAO Ling-ling, LIU Wen-zhe'
( College of Life Science, Northwest University, Xi’an 710069, China)

Abstract: The developmental process of root in Polygala tenuifolia Willd. was studied by anatomical methods, and
the structures of the one-year-old and two-year-old main roots were compared. Meanwhile, the main medical
composition and storage nutrition of the root was localizated by histochemistry. Polygala tenuifolia is taproot sys-
tem, which is medicinal portion. The development of the root underwent four stages: promeristem, primary meri-
stem, primary structure and secondary growth. The apical promeristem was originated from radicle and consisted
of three initial groups, and they prossessed the typical cytological characteristics of meristem. The primary meri-
stem consisted of calyptrogen, primordial epidermis, periblem and plerome, while the primary structure consisted
of epidermid, cortex and central cylinder. Primary xylem is diarch. The secondary growth mainly depended the
activity of the vascular cambium and cork cambmm. Secondary xylem composed of large vessels, wood fibres
and little xylem rays. A lot of phloem parenchyma cells, a small amount of sieve tubes and companion cells built
up secondary phloem. The vascular has one or three flats cells. The cork cambium originated from the pericyclic
cells and created multi layer of phelloderm parenchyma cells. The infrastructures were identical between one-year-
old main root and two-year-old main root, but phelloderm cells are more than ten layers in two-year-old main
root. The reserve substance was mainly oils and little polysaccharides in Polygala tenuifolia root. The tenuifolic
saponins existed in all parenchyma cells. Xanthones accumulated in the cork cambium, phelloderm parenchyma
cells and secondary phloem.
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C: [2JZ Cortex; Pe: 118 Pericycle; V: 3% Vessel; ST: %
Sieve tube; PX: #JLE A B ER Primary xylem; PP : %) 4 4 Bz #8 Primary
phloem; SP: K45 % #B Secondary phloem; SX: ¥k 4: A FiEF Second-
ary xylem; Cr: @& Crystal; WF: REF4E Wood fiber; VC: EETEHZ
Vascular cambium; CC: RK2JEFJZ Cork cambium; Ph: K42 Phel
lem; Pd:#2P)Z Pheloderm.
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TEBE TRV A SRR A 4 B B A = 5
9.1 a A FIRBNE TS, REBENIL;
10. 1 a AR FRBIE 5, REBZERE;
11. 1 a AR FRBEE 85, AARTERZWIE B
1.4, 11, bar =100 um;HE, bar =50 pm

EhR I

12. 1 a E RIRBENE 35, SARETEBZNE

13.1 a E FRBEE -4, RARERZNES), M=%
— B AR ;

14.1 a E FREDE, ZAARERZNESD, MAFERER
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AT AR P S 5

16 -19. HAELD, mEABEMHE—ERE;

20.2 a A ERMBINE 8D, mEZERNE;

21. 1 a A EARMBE DT RS, ~EEIF L ;

22.2 a R ERBNE TG, mEESEH;

23.2 a AR EARMBE DI —FB5>, 28 Py TR A0 a6 R

16,17, 19, bar =100 wm; 18, 20-22, bar =200 pm; HE,
bar =50 pm
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26-28. REFEN 5% FEE-IKEE R R SRR S ERTR
RS B AER,

26. 1 a £ ERWBEL, ZAREBE . RWIEFIRETEHRK
B

27.2 a A FRMEL], ZARIEBZ . A E R K
B

28. RFFEREELD, AARTES R M B

29. WU, ABREBE I,

30. 1 a AR FWMEY, BR-SEHFRPLFHNEAER, =
RBREZRZ . RNETRET LR BSHETE;

31.2 a A FBMEY, BR-SEHGRPLFNECER, &
RBREZRZ . RNETRET LR BSHETE;

32. AR, AERE LEFSTHE,

25. 28, bar =50 pm; 29, bar =500 wm;3 P, bar =200 pm

Explanation of plates

Plate 1

1. Longitudinal section of the root tip;

2. Longitudinal section of the root tip, the amplification of Fig. 1;

3. Cross section of promeristem;

4. Cross section of primary meristem;

5. Cross section of one-year-okl main root, showing the differenti-
ation of protophloem sieve tube;

6. Portion of cross section of one-year-old main root, showing the
differentiation of protoxylem vessels;

7. Cross section of one-year-old root, showing primary structure;

8. Portion of cross section of one-year-old main root, showing
themature metaxylem vessels, the origin of vascularcambium between
primary xylem and primary phloem ;

9. Portion of cross section of one-year-okl main root, showing the
differentiation of cambium;

10. Portion of cross section of one-year-old main root, showing
cambium becomes circular;

11. Portion of cross section of one-year-old main root, showing
cork cambium differentiation;

1. 4. 11, bar =100 pm; others, bar =50 pm

Plate 1T
12. Portion of cross section of one-year-old root, showing cork

cambium differentiation;

13. Portion of cross section of one-year-ok main root, showing
the activity of cork cambium, one flat cork cells were generated out-
side;

14. Portion of cross section of one-year-old main root, showing
the two flats cells of phelloderm’s generated inside;

15. Portion of cross section of one-year-okd main root, showing
one flat cork cells were generated outside and two flats cells of
phelloderm’s generated inside again;

16-19. Portion of cross main root, showing the latter generation
of phelloderm ;

20. Portion of cross main root, showing phelloderm;

21. Cross section of one-year-old main root, showing the different
histological structures;

22. Portion of cross section of two-year-old main root, showing
the different histological structures;

23. Portion of cross section of two-year-old root, showing the
crystal in phelloderm;

16, 17,19, bar =100 pm; 18, 20-22, bar =200 pm; others,
bar =50 pm

Phte 1T

24. Cross-section of root with PAS reaction, showing the different
histological structures’ coloration;

25. Cross-section of root stained with Sudanlll, which is special
for secondary phloem and phelloderm parenchyma cells;

26-28. Cross-sections of root stained with 5% vanillin-acetic acid
and perchloric acid (1:1), which is specific for ginsenosides-like sub-
stance;

26. Cross-section of one-year-old root, showing cork cambium,
secondary phloem and phelloderm parenchyma cells were red and vas-
cular cambium was light red;

27. Cross-section of two-year-old root, showing cork cambium,
secondary phloem and phelloderm parenchyma cells were purple and
xylem ray was light red;

28. Cross-section of xylem , showing xylem ray was light red;

29. Cross-section of root, showing the control sdudy of saponin;

30. Cross-section of one-year-old root stained with HCl-Mg,
which is special for cork cambium, secondary phloem and phelloderm
parenchyma cells;

31. Cross-section of two-year-old root stained with HCI-Mg,
which is special for cork cambium, secondary phloem and phelloderm
parenchyma cells;

32. Cross-section of root, showing the control sdudy of xanthone.

25, 28, bar =50 pm; 29, bar =500 pm; others, bar =200 wm
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REBE . ERI GAO Ling-ling et al. ; Plate II
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