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Abstract: In order to discuss the inter- and sub-generic classification of Callerya Endl. and Millettia Wight et Arn.
(Leguminosa) from China, the pollen morphology of 11 species, 5 varieties of Callerya and 6 species, 2 varieties
of Millettia were observed under scanning electron microscopy. The results showed that pollen grains of Callerya
and Millettia were monads, tricolporate or tricolpate, radiosymmetric, mainly spheroidal and suboblate in
equatorial view, circular or rounded triangular in polar view. The pollen of Callerya was medium in size, whereas
those of Millettia were small. The colpus membrane of both genera pollen was more or less raised or sunken, with
finely or coarsely granular. There were six exine ornamentation types in pollen of Callerya & Millettia. Therefore,
based on pollen morphology, Schot’s hypothesis was not supported which combine all Callerya cinerea-complex
species except for C. nitida and C. cochinchinensis into C. cinerea, and it was congruent with recent phylogenetic
studies which separating Callerya from Millettia s. |. from pollen sizes.
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splendens Wight et Am.fiid T BT kR . EOEE
F BT T AH IR IEI . PP, 7EH
[E 7 18 Fofl 6 A1, Vogel 7E 1843 4F il & ik
7= HL 5 HE T8 7 1 K FUBE AS Marquartia tomentosa
Vogel ##iik T Marquartia Vogel, [F4E, Endlicher i
& 2| Marquartia 72 — M R4, FEEFHIAZE
A Callerya, BV i e J M, 3 i 7 Jg 32 B0 A5 T
P AR SR B LA, fEREA 18 F 5
A Fh31 5 DunnBlT 1912 40 B TR IR i T %
Bl R, SR KR R T SR
TR, W E T A4 (Sect. Eurybotryae) A &
JBe2H (Sect. Austromillettia), E 3| 1984 4, Geesink
HOHEIT 7B B TR RO B AR T I R A A
T [ A6 P A0 A B 2 R L N R R JE v
B, B3 T jEREH AT,

RS C AW IE 5 SR Y 9y K F 1
EHUS B, AT BRI O R B T X I R
R TR . 1981 4F, Hazelhorst!7E 2 & ik 1
Oy A5 458 T Millettia extensa (Benth.) Baker.
M. theuszii (Buttner) De Wild.Ff1 M. pachyloba Drake
(AR T2 . FergusontI7E 1982 4EWF9L T M. usara-
mensis Taub.f1 M. theuszii (Buttner) De Wild fJ4£4;
s, doh, wzm 2% 2012 4Ei0 5 T Callerya
speciosa (Champ.) Schot. FITEMTES . 14, %K
MR 2 N AT TR 20T 9, RV 5 PR e 4
Y 27 RO AE 0 T 25 56 T S 3 S S Yy s 0 12k 1
NRRGREVER . N, BAVERR BT E5
B RMER T EE SR MR 11 Fh 5 MRS
)& 6 Fh 2 A8 32 ME AR LA, H, 15
FhAN 7 R AE TS Akl Al — PR
X L Jik Jeg AN 2 R S 1 1) A T o Rt TR
A o

1 PRI ¥

1 FE 4 e A U0 22 [E] 7= L7 J (Callerya. Endll.)
A 5 JE (Millettia Wight et Arn.) 17 Fh 7 A8 fhi3t
32 RS IAERY TEAS o AERDFF S HL A A [ R B A
Y FE AR ASTE (1BSC) I H AR A (36 1) X T B
YA IR, Z /DR 2 ANAS R HUER 20 AT RO o

HRRAEAE K TR R K, AR ST R A
ZIEAERT L o AERITE 30%~ 70%3E K R A FE M /K,
BRI KR HEAT - P BB B, S5 A8 VR £ I

B XH A D & L, AT 5 JFC-1100 Wb w5t
AW 4, )5 ELEETE JSM-6360LV #4 Hi T 543
BEAEE, MM, W&, RS e E
20 FifeHy, BURKME. Be/MEFEME. emEs
RiEZ2% Erdtman™. Punt??F1 Polhill® i $iik .
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XG5 I e e R R e R AR TS £ AR
FE S REMKE R HAE . KA TRAR, B RFLIRAL.
VAT e ANBESUA R SE IR R AR (R 2, K 1, 2).

X6 L e o A 2 L JR e A E R TS i 3 FLIA R 3 74
(R B, R SRRTRR,  ZRIE DU 32 By R ERY B0
BRIE, i EE AR =M. ek /R
(10~25 pm) A1 74(26~50 pm). HAKE >y 24.08 pm
(15.92~38.18 pm), RIEHIHKE Y 25.55 pm (12.40~
38.76 pm). Ml /FRE A EEM 0.82 (M. pulchra
var. chinensis)#| 1.59 (C. reticulate). FEH¥3 AR LI
BRI (0.88~1.14) 8\ i Bk 14:(0.75~0.88)  F=, /b
K BRAA(1.33~2.00) . £EK5 17 JEE S T B 22 i/ )
B EC BT R, B 0 SRR PR AOR

FER I ANEESUIR AT DL 73 8 6 PR AY, (1) FH I
R, WHRHTCERL, A 5 N2 C. championii (4] 1:
1~3).C. dielsiana (&l 1: 4~6). C. dielsiana var. solida
(K 1: 7~9). C. nitida var. minor (& 1: 10~12)#1 C.
cochinchinensis (/& 1: 46~48); (2) 4k MR SMEESH
1 5457 C. congestiflora (& 1: 13~15). M. cubittii
(K 1: 16~18).C. fordii (i 1: 19~21).M. parchycarpa
(K 1: 22~24, 37~39)#1 C. sericosema (& 1: 43~45);
(3) ZHMAR, MIIR A JCRRL, A 3 S2KHE M. pulchra
(K 1: 25~30). M. pulchra var. chinensis (/] 1: 31~33)
A Callerya reticulata (] 1: 34~36, 40~42), A7
AAER(<1 pm). B DL IR, w5
FLTEE) B DU S AN R IU] DX PR (%) 445 DX R & B S A
X435 (4) MR, WIIR A BRSO, A 4 2R3 C.
dorwardii (K 2: 1~3).C. nitida (& 2: 4~12).C. nitida
var. hirsutissim (& 2: 13~15)#1 C. oosperma (/& 2:
16~24); (5) ZHMPIR, WIHRH RSN, A 3 M3 C.
dielsiana var. heterocarpa (/& 2: 37~42).C. sericosema
(K 2: 43~45)F1 M. velutina (& 2: 46~48); (6) H.2&
i, 4B M. leptobotrya (& 2: 25~27). M.
pachyloba (& 2: 28~30). M. pulchra var. laxior (/&
2: 31~33)F0 C. speciosa (K 2: 34~36), ALK E
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Table 1 Origin of materials
BNt SREEH REN RES
Taxa Locality Collector Collection No.
SEAESIMAE Callerya championii (Benth.) X. Y. Zhu i Hong Kong fisEl TsoC. L. 21810
EAAS M C. congestiflora (T. C. Chen) Z. Wei & Pedley JZRIJE Heyuan, Guangdong TIRZF Wei Z. F. 120642
FAEXS M C. dielsiana (Harms) P. K. Loc ex ] FE%5 5 Rongxian, Guangxi /b0 Chun S. H. 9714
Z. Wei & Pedley
SR MAE C. dielsiana var. heterocarpa (Chun ex T. C.  PUJI[JLJ& Jiulong, Sichuan TiE R Wang Q. C. 20235
Chen) X. Y. Zhu ex Z. Wei & Pedley ] 7 Ti4E Wuhua, Guangdong 22 Li X, G, 201678
TR C. dielsiana var. solida (T. C. Chen & Z. Wei)  PU)I|#E Nanxian, Sichuan HEFER, BT 91748
X.Y. Zhu ex Z. Wei & Pedley Xiong J. H., Wei Z. L.
4IRS M C. dorwardii (Collett & Hemsl.) Z. Wei & Pedley /PR Lingle, Guangxi B Liang W. 11114
JUARAYIMEE C. fordii (Dunn) Schot WIEERE Chengbu, Hunan S How F. C. 11189
FEHSMEE C. nitida (Benth.) R. Geesink 77§ K L Damiaoshan, Guangxi [/ Chun S, H. 15588
J"#E1l1 Lianshan, Guangdong PEHiFE Tam P. C. 58539
J"Z k5 Lechang, Guangdong HHEA YeY.S. 4604
FIASMAE C. nitida var. hirsutissim (Z. Wei) X. Y. Zhu YLPEEHR Zidu, Jiangxi JiX%, frpis 1903
WanW. H,, Yu Z. R.
I JE XS C. nitida var. minor (Z. Wei) X. Y. Zhu I P9 #8% Du’an, Guangxi R LiY. K. 01608
4EEAGIMEE C. oosperma (Dunn) Z. Wei & Pedley {5 Baoting, Hainan ESEH How F. C. 73255
]V An’nan, Guangxi Bl Kos. P 55374
J"#Wi%Z Chao’an, Guangdong HAER Ye H. G 13154
MG 1ML Callerya reticulate (Benth.) Schot J7ZR77JN Guangzhou, Guangdong PEHZ Liang Q. R. 200
=1 Sanya, Hainan # & Wang C. 33196
M9 I C. reticulata var. stenophylla (Merr. et Chun) I~ % K3l Dapu, Guangdong T Wang X. W. 283
X.Y. Zhu
HEAIMBE C. sericosema (Hance) Z. Wei & Pedley JVEFES; Nandan, Guangxi & Wang C. 41020
XXM C. speciosa (Champ. ex Benth.) Schot J"Zi &1l Taishan, Guangdong #-5= Yue Exped. 73 2644
MRS MAE C. cochinchinensis (F. P. Metcalf) J"Z%E K Zhaoging, Guangdong T, AER 799
Z. Wei & Pedley Ting K. C., ShiG. L.
21 2. Millettia cubittii Dunn ZFPEXURAN Xishuangbanna, Yunan JAALR Zhou S. S. 1041
B3R M. leptobotrya Dunn = MHIE Mengla, Yunnan A LiJ. 18406
JEREET#E M. pachycarpa Benth JTE#E S Lingle, Guangxi # & Wang C. 43053
IR ELF Yizhang, Hunan Y/ Chun S. H. 1613
RIS M. pachyloba Drake ZFFPERURZN Xishuangbanna, Yunnan GEHE Feng K. M. 20338
ENJZ T M. pulchra Kurz I~ Z 3+ Fengkai, Guangdong BP0 Yue Exped. 74 4496
J"P9°F% Ping’an, Guangxi J"PEFA Guangxi Exped 196
4ERG/NHE S M. pulchra var. chinensis Dunn Z T @K Jianshui, Yunnan 55K Tsai H. T. 53126
HiM 25 M. pulchra var. laxior (Dunn) Z. Wei #FFg =3 Sanya, Hainan S How F. C. 70544
2B HEE M. velutina Dunn =E EY Kunming, Yunnan FEH= SinG. S. 50463
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Table 2 Pollen morphology of Callerya and Millettia
LIRS VISEEIES - o
Ea Polar Equatorial Byt FIZIN BB WA R ALY IS HMEESUH &l
P/E Polar Colpus : .
Taxa length length Type Sharp - Aperture type Exine type Figure
view membrane
(P, um) (E, um)
SRALAG LR 20.22 19.02 106 /A IEETE [ 7% =FLA Feke, Baufi  AHRR, MR 1:1~3
C. championii (18.10~ (17.89~ Small  Spheroidal ~ Circular Tricolporate ik Rise with JCHEiR:
22.67) 20.53) fine granulate  Coarse reticulate,
without granules
in lumina
e SETINS 22.46 2531 089 /pA  EEKIE B =% =1L Feitg, EMRE PR, MRS 1:46~48
C. cochinchinensi (19.70~ (23.40~ Small  Spheroidal  Round Tricolporate  (if Rise with JEiiki
25.20) 28.80) triangular coarse Coarse reticulate,
granulate without granules
in lumina
ARG 1M 7 20.36 22.04 092 /N JEEKTE B =M% =1 MR, ERRS 4R 1:13~15
C. congestiflora (17.61~ (18.34~ Small  Spheroidal ~ Round Tricolporate Wik Sunken  Rugose reticulate
23.46) 24.18) triangular with coarse

granulate
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#3:3% (Continued)
LIRS VISCEIRIS il : o
Kt Polar  Equaoial o 3R g D wesgen  TEREC g g
Taxa length length Type Sharp view Aperture type membrane Exine type Figure
(P, pzm) (E, um)
ARGI=351 19.79 21.52 092 /M IEEIE [5 7% =1L MR, ERRE 4R 1:16~18
M. cubittii (16.98~ (19.12~ Small  Spheroidal ~ Circular ~ Tricolporate ik Sunken  Rugose
20.63) 24.70) with coarse reticulate
granulate
AN I 26.90 30.48 088 %Y JEERIE B=fM =14 Felkd, BAnme PR, PERH 1:4~6
C. dielsiana (25.10~ (29.60~ Medium Spheroidal ~ Round Tricolporate ik Rise with JCHiki Coarse
29.00) 31.80) triangular fine granulate  reticulate,
without granules
in lumina
S JE (i 24.90 27.68 090 w7 IEEIE [ 7% =5 FEie, HAHRE  Aamik, ™ 2:37~39
C. dielsiana var. (22.00~ (25.00~ Medium Spheroidal ~ Circular ~ Tricolporate ik Rise with R EL 5k
heterocarpa 28.00) 33.00) coarse granulate Microreticulate,
granules in
lumina
26.79 30.18 089 Y IEEIE [ 7% =l Feke, BHLRE 4R, M 2:40~42
(22.80~ (27.10~ Medium Spheroidal ~ Circular ~ Tricolporate ik Rise with HE E 5k
29.50) 34.30) coarse granulate Microreticulate,
granules in
lumina
EEIPENINS 2171 25.00 087 #  EREE AR =5 kG, Hgufi FHMER, PEIRA 1:7~9
C. dielsiana var. (19.98~ (22.53~ Medium Suboblate Circular Tricolporate i Sunken HWiki Coarse
solida 23.68) 27.95) with fine reticulate, with-
granulate out granules in
lumina
LA I i 23.25 27.35 085 & EmEE  E=AK =W Feike, Hanme MR, MR 2:1~3
C. dorwardii (21.70~ (24.70~ Medium Suboblate  Round Tricolporate ik Rise with LBk Coarse
26.60) 31.30) triangular fine granulate  reticulate,
granules in
lumina
T 2R I 24.47 26,53 092 %Y JEEIE [5 7% =5 P, HAm gk 1:19~21
C. fordii (19.90~ (24.79~ Medium Spheroidal ~ Circular ~ Tricolporate ik Rise with Rugose
28.07) 29.93) fine granulate reticulate
BFED 20.32 23.32 087 A EmEE  BE=MF =7l Feke, BHRE SR 2:25~27
M. leptobotrya (17.08~ (20.98~ Small  Suboblate  Round Tricolporate  #if: Rise with Rugulate
24.98) 25.52) triangular coarse granulate
S X 1 32.36 34.68 093 #Y  JEEIE [5 7% =9l Pk, BAm PR, PR 2:4~6
C. nitida (29.29~ (29.68~ Medium Spheroidal ~ Circular Tricolporate i Rise with E5iki Coarse
35.73) 38.76) fine granulate  reticulate,
granules in
lumina
27.95 31.90 088 iy IEEKIE [ 7% =1L Feike, Haum MR, IR 2:7~9
(26.54~ (28.46~ Medium Spheroidal ~ Circular ~ Tricolporate ik Rise with JE.5iki Coarse
29.62) 36.71) fine granulate  reticulate,
granules in
lumina
2243 26.12 086 &Y JEERIE [5 7% =1L Feid, BAnme PR, PR 2:10~12
(19.82~ (22.20~ Medium Spheroidal ~ Circular Tricolporate  Jii Rise with E.J5iki Coarse
28.07) 29.88) fine granulate  reticulate,
granules in
lumina
IS I 25.75 29.12 088 Y  IEEKIE [ % =i MkG, B4ufi FHMRIR, PR 2:13~15
C. nitida var. (22.63~ (26.01~ Medium Spheroidal ~ Circular ~ Tricolpate WikL Sunken  FLSSikL Coarse
hirsutissima 29.30) 31.75) with fine reticulate,
granulate granules in
lumina
U Ji8 % L i 21.58 2551 085 Y  EmEKE  HJE =i IR, Eauf RRR, MR 1:10~12
C. nitida var. (19.71~ (22.81~ Medium Suboblate  Circular ~ Tricolpate Wik Sunken  JCWik Coarse
minor 23.07) 29.83) with fine reticulate, with-
granulate out granules in
lumina
% ARG I i 25.93 27.96 093 Y IEEKIE B=Mmk =14 FEite, Haum MR, MER 2:16~18
C. oosperma (22.30~ (26.20~ Medium Spheroidal  Round Tricolporate ik Rise with ELEiki Coarse
28.00) 29.60) triangular fine granulate  reticulate,
granules in

lumina
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#3:3% (Continued)
RS UISCEES i N s
Kt polar  Equaorial e W i RO mmaoen TR pmaas
Taxa length length Type Sharp view Aperture type membrane Exine type Figure
(P, um) (E, um)
EIESLTIN:S 2513 27.03 093 iy IEEIE =% =1Ll Fekd, Baufi KRR, MR 2:19~21
C. oosperma (23.00~ (25.40~ Medium Spheroidal ~ Round Tricolporate ki Rise with ELik: Coarse
26.80) 29.80) triangular fine granulate  reticulate,
granules in
lumina
25.13 26.75 093 & IEERIE [A =% =l FEite, Hanf KRR, WER 2:22~24
(23.50~ (25.10~ Medium Spheroidal ~ Round Tricolporate Wik Rise with LIk Coarse
27.00) 30.10) triangular fine granulate  reticulate,
granules in
lumina
ERETHE 26.75 27.96 091 Y IEERIE [ =% =l Feke, Baum 4R 1:22~24
M. pachycarpa (24.10~ (26.20~ Medium Spheroidal  Round Tricolporate Wiki Rise with Rugose
29.60) 29.60) triangular fine granulate ~ reticulate
23.99 26.34 091 iy JEERIE [ =A% =5 FEiltT, BAnm IR 1:37~39
(22.10~ (24.20~ Medium Spheroidal ~ Round Tricolporate ki Rise with Rugose
26.00) 29.20) triangular fine granulate ~ reticulate
R 22.33 24.98 089 /A IEEKIE [ =% =l Feke, B SR 2:28~30
M. pachyloba (19.10~ (21.70~ Small  Spheroidal ~ Round Tricolporate Wik Rise with Rugulate
24.40) 27.70) triangular fine granulate
EUE=EN 21.69 22.03 098 /A IEEKIE [ =% =l Mke, Hauf  ameR, MR 1025~27
M. pulchra (19.60~ (19.70~ Small  Spheroidal ~ Round Tricolporate Wik Sunken  JCEUkL
23.80) 25.40) triangular with fine Microreticulate,
granulate without granules
in lumina
20.15 2242 090 /NEY EERTE [ =A% =5 kG, B0t aimR, IR 1:28~30
(17.01~ (19.18~ Small  Spheroidal ~ Round Tricolporate ikl Sunken  JCERL
22.08) 25.20) triangular with fine Microreticulate,
granulate without granules
in lumina
SN U =3 18.40 22.34 082 /MBS EERTE 5] 7% =V MRE, EAnf AmR, IR 1:31~33
M. pulchra var. (15.92~ (16.82~ Small  Spheroidal  Circular Tricolpate Wik Sunken  JCESURL
chinensis 22.69) 26.43) with fine Microreticulate,
granulate without granules
in lumina
Bt EE 19.91 21.71 092 /A IEERIE [ =% =i REitd, EHRE SRR 2:31~33
M. pulchra var. (17.40~ (19.80~ Small  Spheroidal  Round Tricolpate Wikl Rise Rugulate
laxior 21.90) 24.20) triangular with coarse
granulate
IRR) 4% %0 1L g 24.94 21.08 118 /H EKERE &% =V MRE, Banf ARk, IR 1:34~36
C. reticulata (21.40~ (18.70~ Small  Subprolate  Circular Tricolpate Wik Sunken  JCEiki
28.00) 25.00) with fine Microreticulate,
granulate without granules
in lumina
23.46 1474 159 B mKEIE EE =i Mka, Hauf  meR, MR 1:40~42
(21.20~ (12.40~ Small  Prolate Circular Tricolpate ikl Sunken  JCEURE
25.60) 17.40) with fine Microreticulate,
granulate without granules
in lumina
2R XS I 2334 25.54 091 /NEY  EERTE 7% =1L Feke, EARE  dimiR, MR 2:43~45
C. reticulata var. (21.10~ (22.30~ Small Spheroidal Circular Tricolporate Wik Rise Te kL
stenophylla 26.60) 29.90) with coarse Microreticulate,
granulate without granules
in lumina
B ML 26.11 31.62 083 Y iEmEE  H=MAF =il FEig, HHRE gm0k 1:43~45
C. sericosema (21.80~ (27.20~ Medium Suboblate  Round Tricolporate Wik Rise Rugose
30.00) 35.20) triangular with coarse reticulate
granulate
SRR 32.56 27.95 116 @ EKEKE 7% =1L MR, B S MR 2:34~36
C. speciosa (27.84~ (2217~ Medium Subprolate  Circular Tricolporate Wik Sunken Rugulate
38.18) 31.49) with fine
granulate
WEETH 29.40 21.28 137 B wKIKE EIE =i Mka, HAum  meR, PR 2:46~48
M. velutina (26.30~ (18.00~ Medium Prolate Circular Tricolpate Wik Sunken o ELEURL
33.20) 24.00) with fine Microreticulate,
granulate granules in

lumina
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Polar view Equatorial view Exine ornamentation Polar view Equatorial view  Exine ornamentation

oR)
e/

Bl 1 FAfimss FItet. 1~30 SRS, 4~6: FACAGULEE; 7~9: T LA, 10~12: WRJE LIXGME; 13~15: B, 16~18: AIEY;
19~21: ARSI, 22~24: JBREE I, 256~30: FIEEERERE, 31~33: /N EE; 34~36: MO, 37~39: EREEM; 40~42: ML
B, 43~45: HEEXSIME, 46~48: B ARIGME. Fr: 1,2, 4,5,7,8,10, 11, 13, 14, 16, 17, 19, 20, 22, 23, 25, 26, 28, 29, 31, 32, 34, 35, 37, 38, 40, 41, 43, 44,
46,47=5pm; 3,6, 9, 12, 15, 18, 21, 24, 27, 30, 33, 36, 39, 42, 45, 48=1 pm

Fig. 1 Pollen under scanning microscope. 1-3: C. championii; 4—6: C. dielsiana; 7—9: C. dielsiana var. solida; 10—12: C. nitida var. minor; 13—-15: C.
congestiflora; 16—18: M. cubittii; 19—21: C. fordii; 22—24: M. pachycarpa; 25—30: M. pulchra; 31-33: M. pulchra var. chinensis; 34—36: C. reticulata; 37—
39: M. pachycarpa; 40—42: C. reticulata; 43—45: C. sericosema; 46—48: C. cochinchinensi. Scale bars: 1, 2, 4, 5, 7, 8, 10, 11, 13, 14, 16, 17, 19, 20, 22, 23, 25,
26, 28, 29, 31, 32, 34, 35, 37, 38, 40, 41, 43, 44, 46, 47=5 pm; 3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 33, 36, 39, 42, 45, 48=1 pm.
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Polar view Equatorial view Exine ornamentation Polar view Equatorial view Exine ornamentation

2 FHHREE T RIER . 1~3: TSN, 4~12: SEmAg gk, 13~15: FIRNG MM, 16~24: BERXYIMEE, 256~27: P, 28~30: R Uk,
31~33: HiftHE; 34~36: ARSI, 37~42: SEAAGIME; 43~45: LI, 46~48: HBHEEHE. #rR: 1 2,4,5,7,8,10, 11,13, 14, 16, 17, 19,
20, 22, 23, 25, 26, 28, 29, 31, 32, 34, 35, 37, 38, 40, 41, 43, 44, 46, 47=5 pm; 3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 33, 36, 39, 42, 45, 48=1 pm

Fig. 2 Pollen under scanning microscope. 1—3. C. dorwardii; 4—12. C. nitida; 13—15. C. nitida var. hirsutissima; 16—24. C. oosperma; 26—27. M. leptobotrya;
28-30. M. pachyloba; 31-33. M. pulchra var. laxior; 34—36. C. speciosa; 37—42. C. dielsiana var. heterocarpa; 43—45. C. reticulata var. stenophylla; 46—48.
M. velutina. Bars: 1, 2, 4,5, 7, 8, 10, 11, 13, 14, 16, 17, 19, 20, 22, 23, 25, 26, 28, 29, 31,32, 34, 35, 37, 38, 40, 41, 43, 44, 46, 47=5 um; 3, 6, 9, 12, 15, 18, 21,

24,27, 30, 33, 36, 39, 42, 45,48=1 m
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