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On-line Suppl. Tab 1. List of Allium taxa examined in this study with voucher information.

No. Studied taxa Subg'enus/ Collector Date o.f Locality Herbarium
Section collection
G. Maire s.n. 20/05/1907  M: Kinghi Mariut, Egypt.

Allium subg. Allium L./

1 Allium ampeloprasum L. Alli ¢ Allium L CAI
rum sect. Al L. J. Hobbs 75 14/07/1989  S: Sinai, Wadi Tinya, 1750 a.s.L, Egypt.
Allium artemisietorum Eig & Allium subg. Allium L./ . . .
2 Feinbrun Allium sect. Allium L. S. Eid s.n. 04/1964 S: N. Sinai, Gebel El Halal, Egypt. CAI
' . Allium subg, Melanocrommyum Webb et Berth./ El Garf s.n. 15/03/2021 M: East Mersa Matruh, Wadi Hashim, Egypt.
3 Allium aschersonianum Barbey Alli © Mel Webb et Berth CAI
tum sect. Melanocrommyum YWebb et berth. El Garf s.n. 22/03/2022  M: West Mersa Matruh, Barley fields, Wadi Hashim, Egypt.
Allium barthianum Asch. & Allium subg. Allium L./ V. Tackholm et al
4 Schweinf. Allium sect. Allium L. on. 22/03/1975 M: Mersa Matruh area, Egypt. CAI
, M: 18 km West of Mersa Matrouh to the right of Sidi Barrani
Allium blomfieldianum Asch. &  Allium subg. Amerallium Traub./ V. Tackholm s.n. 22/05/1958 Road, El Sidra, Egypt.
> Schweinf. Allium sect. Molium G.Don ex Koch CAI
’ ’ ’ ’ El Garf s.n. 24/03/2022 M: Mersa Matruh, Wadi Halazeen, Egypt.
' Allium subg, Cepa Radi/ N. El Hadidi 04/1954 N: Giza, Faculty of Agriculture, Egypt.
6  Allium cepa L. Alli t. Cepa (Mill.) Prokh CAI
fum sect. Cepa (VHIL) Frokh. R. Hamdy 01/2021 N: Fayum, Egypt.
. . . Allium subg. Melanocrommyum Webb et Berth./ , ) . . .
7 Allium crameri Asch. & Boiss. Allium sect. Melanocrommyum Webb et Berth, V. Holmén 14/05/1965 N: Wadi Degla, Maadi near Great petrified forest, Egypt. CAI
. . L. Boulos s.n. 27/05/1958 M: Mariut, near Burg el Arab, Abu Sir, Egypt.
8  Allium curtum Boiss. & Gaill. ﬁZzum subtg;:;ll .llumLL./ CAI
TUITL SECL. AU L. F. Hussein s.n. 1958 M: Mariut, Abu Sir, near Burg el Arab, Egypt.
. Allium subg, Allium L./ Imam s.n. 04/04/1957  De: Suez desert road, Egypt.
9 Allium desertorum Forssk. Al ¢ Cod Rehb CAI
tum sect. Lodonoprasum Xchb. J. Shabetai 106.255 05/03/1945 De: Suez desert road, Gebel Yahmum EI Asmar, Egypt.
10 Allium erdelii Zucc. Allium subg, Amerallium Traub./ M. Hassib s.n. 20/03/1930 M: Mariut, Egypt. CAI

Allium sect. Molium G.Don ex Koch.
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On-line Suppl. Tab. 1. continued

No. Studied taxa Subg';enus/ Collector Date O_f Locality Herbarium
Section collection
11 Allium kurrat Schweinf. ex K. Allium subg. Allium L./ El-Garfs.n. 04/1995 M:Cultivated field, Burg EI Arab, Egypt. CAI
Krause Allium sect. Allium L. N. El Hadidi s.n. 04/1953 N: Giza, Faculty of Agriculture farm, Egypt.
Allium mareoticum Bornm. &  Allium subg. Allium L./ S
12 Gauba Allium sect. Allium L. M. Drar s.n. 01/04/1940 M: Northwest Coast, El Himmam, El Omayid, in Sand, Egypt. CAIM
. Spring, )
. . . Allium subg. Amerallium Traub./ Salah Eid s.n. 1980 M: El-Sallum, Egypt.
13 Allium neapolitanum Cirillo Allium sect. Molium G.Don ex Koch CAI
' ' ' L. Boulos s.n. 11/03/1968 Wadi Maboul, Gebl Akhdar, Libya.
) Allium subg. Allium L./ ) . .
14 Allium pallens L. Allium sect. Codonoprasum Rehb. V. Tackholm s.n. 30/05/1962  M: Mariut, Abu Sir, in sandy dunes, Egypt. CAI
15 All illare Boi Allium subg. Amerallium Traub./ G.Tickholms.n.  22/03/1928 S: Sinai, Rafah, near the Station, Egypt CAI
ium papillare Boiss. Allium sect. Molium G.Don ex Koch. . Tackholm s.n. : Sinai, Rafah, near the Station, Egypt.
16 Allium porrum L Allium subg. Allium L./ N.ElHadidisn.  04/1953  N: Giza, Faculty of Agriculture farm, Egypt CAI
um porrum L. Allium sect. Allium L. . adidi s.n. : Giza, Faculty of Agriculture farm, Egypt.
V. Tickholm s.n. 22/05/1958 M: 18 km. West of Mersa Matrouh to the right of Sidi Barrani
Road, Elsidra, Egypt.
E/Lerxmuner etal 03/08/1978 M: Burg El-Arab, El-Omaid, Egypt. CAI
Alli . - -
17 nellzizg}gzsiigm subsp- four Allium subg. Amerallium Traub./ Aldel El-Gazzar et 24/03/1977 M: Burg EI Arab, Egypt.
’ Allium sect. Molium G.Don ex Koch. al-s.n.
South Valley
. University
AK. Osman s.n. 15/03/2022  M: El-Sallum, Egypt. Herbarium,
Qena
18  Allium sativum L. Allz'um subg. Al'lmm L/ ].D.C. Pfund 6/1875 Kordofan “Bara”, Sudan. CAI
Allium sect. Allium L.
) L . Allium subg. Allium L./ . . .
19  Allium sinaiticum Boiss. . . S. Eid s.n. 04/1965 Wadi el Hommur at El-Ramla Plain, near Abu Zenema, Egypt. CAIM
Allium sect. Allium L.
Allium spathaceum Steud. ex  Allium subg. Amerallium Traub./ . .
20 ARich. Allium sect, Briseis (Salisb.) Stearn, M. Drar 06/03/1938  Erkwit, Gebel Sila, Sudan. CAI
Allium subg. Allium L./ V. Tackholm, L.
21 Allium sphaerocephalon L. pum Subg. A7 ' Boulos, Ibrahim, ~ 01/06/1964 Along the Road of Burg El-Arab to El Alamein, Egypt. CAI
Allium sect. Allium L. .
Mahdi s.n.
22 Allium trifoliatum Cirillo Allium subg, Amerallium Traub./ Maire s.n. 15/03/1908 M: El-Amriya, Egypt. CAI

Allium sect. Molium G.Don ex Koch.
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On-line Suppl. Tab 2. Descriptive quantitative data of Allium taxa seed morphometry. Q1 - Quartile 1, Q3 - Quartile 3 and IQR - Interquartile

ALLIUM SEED MACRO- AND MICROMORPHOLOGY

Variable Mean + SD SE Mean Minimum  Ql Median Q3 Maximum IQR
Seed length (mm) 2.5358 £0.5938 0.069 1.54 2.0097 2.5355 3.0135 3.7 1.0038
Seed width (mm) 1.6843 = 0.4275 0.0497 0.89 1.3345 1.6355 2.0457 2.55 0.7112
Seed L/W ratio 1.5342 + 0.2577 0.03 1.017 1.343 1.5062 1.6763 2.41 0.3333
Seed area (mm?) 3.257 £ 1.493 0.172 1.045 1.872 3.169 4.4 7.15 2.528
Epidermal cell count/unit area 26.667 £7.715 0.95 14 20 27 31 48 11
Epidermal cell length (um) 47.53 £ 14.56 1.69 19.2 37.43 47.72 55.07 83.88 17.64
Epidermal cell width (um) 46.63 £ 154 1.79 23.23 35.68 43.9 54.23 97.18 18.55
Epidermal cell L/W ratio 1.0423 + 0.3735 0.0434 0.4471 0.7601 0.9988 1.2669 2.4213 0.5067
‘*§ Epidermal cell area (um?) 663.8 + 841 98.4 582.9 993.5 1418.1 2115.6 4753.4 1122
7‘% Intercellular space length (um) 4.105 +3.352 0.392 0 1.771 3.06 6.022 13.448 4.252
§ Count of undulation elements/cell (if present) 18.397 + 6.516 0.856 8 13.75 16.5 23.25 33 9.5
Undulation element length (um) (if present) 6.092 + 3.107 0.408 1.296 3.898 5.425 8.207 14.351 431
Undulation element width (um) (if present) 5.13 +1.994 0.262 2.115 3.695 4.785 6.195 11.197 2.501
Undulation element L/W ratio (if present) 1.2091 + 0.50 0.0656 0.4005 0.8596 1.224 1.4916 2.6003 0.632
Distance between two undulation elements (um) (if present) 5.141 + 2.832 0.372 0.991 2.444 4.894 7.295 11.648 4.851
Epidermal cell count/unit area 24.106 = 7.052 0.868 12 20 23 28 43 8
Epidermal cell length (um) 47.89 + 14.53 1.74 18.55 36.3 44.75 56.52 99.98 20.22
Epidermal cell width (um) 50.53 £ 15.7 1.88 21.22 38.95 47.01 64.19 90.38 25.24
Q Epidermal cell L/W ratio 0.9652 + 0.339 0.0405 0.314 0.7448 0.8984 1.2079 1.8507 0.463
:-f Epidermal cell area (um?) 1794 + 889 106 856 1131 1561 2203 5785 1071
g Intercellular space length (um) 3.477 +2.686 0.321 0 1.532 2.859 5.047 11.378 3.516
%: Count of undulation elements/cell (if present) 17.552 + 5.685 0.747 10 13 16.5 21.25 32 8.25
g Undulation element length (um) (if present) 5.887 +2.781 0.365 2.017 3.384 5.099 7.975 12.701 4.591
Undulation element width (um) (if present) 5278 +1.721 0.226 1.993 4.169 5.091 6.626 9.095 2.457
Undulation element L/W ratio (if present) 1.1415 + 0.4547 0.0597 0.519 0.7479 1.1497 1.3983 2.5881 0.6504
Distance between two undulation elements (um) (if present) 5.738 + 3.155 0.414 0.586 3.052 5.916 7.872 17.583 4.82
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On-line Suppl. Tab. 3. Quantitative seed macromorphological traits of the studied Allium taxa. Grouping information was obtained using Tukey pairwise comparisons at 95% confidence.

Seed length (mm) Seed width (mm) Seed L/W ratio Seed area (mm?)

No  Studied taxa

Min—-Max Mean+SD Min—-Max Mean+SD Min-Max Mean+SD Min—-Max Mean+SD
1 A. ampeloprasum L. 3.40-3.58 3.50+0.0848 1.99-2.30 2.14+0.1248¢ 1.55-1.73 1.6310.0748¢ 4.84-5.63 5.10+0.36A%
2 A. artemisietorum Eig & Feinbrun 1.61-2.00 1.80+0.19'% 0.89-0.91 0.90+0.01 1.75-2.24 1.98+0.24* 1.04-1.13 1.07+0.04!
3 A. aschersonianum Barbey 1.95-2.76 2.3740.34EFGH! 1.33-2.40 1.7740.38BCPEFG 1.15-1.46 1.35+0.118¢PE 1.86-4.87 3.41+1.12¢P
4 A. barthianum Asch. & Schweinf. 1.76-2.10 1.94+0.13V%t 1.03-1.27 1.17+0.11Y 1.57-1.73 1.66+0.068¢ 1.22-1.87 1.61+0.27"
5 A. blomfieldianum Asch. & Schweinf. 1.54-1.77 1.64+0.11% 1.21-1.59 1.45+0.21FFGH! 1.01-1.27 1.14+0.128 1.48-2.03 1.78+0.286H!
6 A. cepa L. (Giza 20) 2.54-3.26 2.91+0.27¢ 1.97-2.55 2.25+0.214 1.07-1.43 1.30+0.12P¢ 4.20-6.09 4.98+0.7248
7 A. crameri Asch. & Boiss. 3.41-3.70 3.59+0.154 2.2-2.38 2.26+0.104® 1.43-1.67 1.59+0.134B¢P 6.08-7.14 6.50+0.56*
8 A. curtum Boiss. & Gaill. 1.97-2.02 2.00+0.02VKE 1.28-1.32 1.29+0.021 1.52-1.58 1.54+0.0348¢P 1.81-1.86 1.83+0.02FCH!
9 A. desertorum Forssk. 2.68-3.17 2.94+4().24ABCP 1.81-2.13 2.00+0.16ABCPE 1.44-1.48 1.47+0.024BCPE 4.14-5.02 4,62+0.4418¢
10 A. erdelii Zucc. 1.56-1.64 1.60+0.04" 1.20-1.29 1.24+0.041 1.27-1.31 1.29+0.014 1.25-1.75 1.57+0.27"
11 A. kurrat Schweinf. ex K. Krause 2.49-3.0 2.68+(.32CPErCGH 1.55-1.83 1.7040.14ABCPEFGH 1.35-1.96 1.58+0.32¢PE 3.16-3.58 3.33+0.22¢PF
12 A. mareoticum Bornm. & Gauba 1.90-2.39 2.1240.24HUKL 1.20-1.44 1.3340.126H! 1.31-1.98 1.60+0.3348¢P 1.67-2.05 1.88+0.19Fr6H!
13 A. neapolitanum Cirillo 2.61-3.16 2.84+0.28CPEF 1.77-2.54 2.1140.3948¢ 1.24-1.47 1.35+0.1148¢P 3.84-5.36 4.52+0.7615¢
14 A. pallens L. 2.56-3.00 2.8040.22¢PEF 1.47-1.70 1.58+(. 11 CPEFGH 1.63-1.93 1.77+0.158¢PE 2.72-3.85 3.1540.60¢PEFS
15 A. papillare Boiss. 3.07-3.47 3.25+0.2045¢ 1.74-2.04 1.8940.14ABCDEF 1.50-1.99 1.7240.2448 4.55-4.90 4.68+0.198¢
16 A. porrum L. 2.73-2.96 2.8740.128CPE 1.45-1.79 1.63+0.178CPEFGH 1.64-2.03 1.78+0.2248¢ 3.00-3.69 3.24+0.38CPEF
17 A. roseum subsp. tourneuxii Boiss. 2.24-2.45 2.3340.10PFFCHD 1.46-1.74 1.58+(.14CPEFGHI 1.28-1.67 1.48+0.19*F 2.62-3.37 3+(.37CPEFGH
18 A. sativum L. 2.73-2.76 2.74+0.01CPEFG 2-2.1 2.03+0.054B¢P 1.31-1.37 1.35+0.034BCPE 3.2-33 3.26+0.05CPEF
19 A. sinaiticum Boiss. 2.13-2.38 2.22+0.13FCHD 0.88-1.34 1.14+0.23Y 1.77-2.40 1.99+0.365¢PE 1.10-2.32 1.71+0.60™
20 A. spathaceum Steud. ex A.Rich. 1.84-1.99 1.914+0.07V%t 1.42-1.48 1.45+0.03PEFGHT 1.23-1.39 1.3140.078¢PE 2.08-2.15 2.11+0.03PEFGH!
21 A. sphaerocephalon L. 2.10-2.25 2.1610.07¢HIK 1.33-1.39 1.36+0.03CH! 1.50-1.69 1.59+0.0948¢P 2.03-2.17 2.10£0.07PEFGHL
22 A. trifoliatum Cirillo 3.10-3.16 3.13+0.0348¢ 2-2.09 2.05+0.0448¢ 1.51-1.55 1.5240.0248¢P 4.12-4.14 4,13+0.015¢

Means that do not share a letter are significantly different.
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ALLIUM SEED MACRO- AND MICROMORPHOLOGY

On-line Suppl. Tab. 4. Quantitative seed micromorphological traits of the studied Allium taxa. Grouping information was obtained using Tukey pairwise comparisons at 95% confidence.

Epidermal cell count/unit area

Epidermal cell length (um)

Epidermal cell width (um)

No Studied taxa Dorsal Ventral Dorsal Ventral Dorsal Ventral
Min-Max MeantSD Min-Max MeantSD Min—-Max MeanSD Min—-Max Mean+SD Min—-Max Mean+SD Min—-Max Mean+SD

1 A. ampeloprasum L. 17-17  17+0M% 14-14  1430M  41.58-58.83  50.53+8.63%'C  57.49-65.96  62.76+459C  80.13-8403  81.94+1.96* 69.98-82.56  77.08+6.44%"
A. artemisietorum Eig &

2 4 ,”Le'ms’e orum g 3737 37+0F 28-28  28+0PF  2370-30.79  26.9343.58%  27.34-36.36  31.77+4.51% 3424-37.88  3651+1.98DF 30526448  50.40+12.7ANCDEF
emnbrun

3 A aschersomianum Barbey 2122 21.6£0.57  20-21  20.6+0.577 41.99-54.43  46.5745.42°C  33.04-61.67  45.81+12.8MCF  4621-58.87  52.104549CF 3842 47.69  42.46+3.85CFC
A. barthianum Asch. & i N i . )

4 2727 2740 26-26 260 4421-52.82  48.58+430°C  4270-6144  49.96+10.0MCF  3828-47.92  4343+4.84%VF  3808-52.81  43.49+8.10C0HC
cnwelint.
A. blomfieldianum Asch.

5 s ;’"ﬁ e 2727 2740 22-22 2240%  4371-67.59  5420+122%°  4287-56.17 514347428  4473-5508  51.33+5.72M5CDF  3056-66.20  53.28+133AC0

cnwelint.

6 A cepaL. (Giza 20) 26-28  27+16 21-26 236425190 3227-5623  42.69+848°P  39.19-56.11  49.85+7.644%C0 23223583  29.50+5.26F 26.61-39.12  33.97+4.22%

7 A crameri Asch. & Boiss,  20-22 211K 20-20 200 4861-80.98 62114168  4263-99.97  76.34+29.94 57.3-65.59 61.84+4.20°C  34.85-82.09  61.20+24.04HCDE

8 A curtum Boiss. & Gaill.  20-20 20408 19-19 190X 5425-6845  62.36+7.30°F  4560-56.19  52.08+5.68%C0  5039-70.41  57.43+11.245C0  7258-90.38  79.54+9.51A

9 A. desertorum Forssk. 35-35  35+0C 3333 33x0F 3171-54.67  42.77+114%0  3375.5944  47.95+13.0%C0F  2367-27.01  2522+1.68" 2122-3273  26.14+5.93¢

10 A. erdelii Zuce. 35-35  35+0C 32-32  3240°C  4046-50.56  45.17+5.088C0°  3346-37.90  35.82422200F 3198 4218  36.154534PFF 42654432  43.51+0.83DHC
A. kurrat Schweinf. , : , ,

11 Kme chweint. ex 19-19 19408 20-20 200 44.16-65.73  5343+111°5C  46.82-5848  52.67+5.83AC0  47.86-59.44  52.85+5.950FCDF  4690-6028  52.76+6.83AKCDE
Krause

12 ’é‘ mb“m”c“mBomm‘& 3131 31+0F 30-30 3020 47.15-52.64  49.35:2.89°FC  2808-43.98  35.444801°F  37.79-4276  40.07+2.51PF  51.12-67.82  58.55+8.50ACDE"
auba

13 A. neapolitanum Cirillo 14-14 1440V 12212 1240%  66.30-83.87  73.95+9.00"  37.86-57.90  46.65+10.24%C0F  4546-97.18  72.75+25.94 52.77-70.55  63.03+9.20A5C

14 A. pallensL. 48-48  48+0° 43-43 430N 19.19-24.82 21724285  3222-37.79  35.184279%F  3517-4371  40.60+4.72°PF  3300-3826  34.99+2.85%C

15 A. papillare Boiss. 2727 27406 2323 23:0%  50.09-64.62  56.09+7.58%F  33.64-50.47  41.33+8.50°%CCE  34.03-40.60  38.15+3.59CF  37.73-47.11  42.02:4.74CPFG

16 A. porrum L. 20-20  20+0% 17-17 1740 64.51-7355  67.82+4.98""  63.06-68.71  65.26+3.02A 5438-65.75  58.67+6.17°P  5231-70.62  59.19+9.96AHCDE
A bsp. tour-

17 L R 2424 24%0" 23-23 230" 37.33-42.64  39.9842.65°"  41.87-43.53  4291+0.90°%DF 34624464  40.69t5.33°UF 42704661 441021750k
neuxii boiss.

18 A. sativum L. 28-28  28+0" 2525 2580°C  2273-3938  33.1246.22C°F  2898-3318  30.56+2.28% 2720-51.89  39.20+836"F  56.05-65.81  61.98+5.2045C0"

19 A. sinaiticum Boiss. 26-26  26+0" 22-22 2240 37.45-5401  47.3148724%D  5417-7298  65.60+10.04" 37.50-73.66  5325+1850CPE  3943-62.66  50.21+11.7ARCDEF
A. spathaceum Steud. ex " . . -

20 34-34  34+(QP 3333 33+0P 2775-40.62  31.8146.01F  1854-3546  28.21+8.71° 25.48-42.83  34.76+7.99%F 32.60-59.05  45.93:+1325CDEG
Ricn.

21 A. sphaerocephalon L. 20-20  20+0% 17-17 170" 54.65-5845  5593+2.18"  5419-68.19  60.66+7.05C  49.44-7121  57.80+11.7A%0  57.16-7537  68.98+10.24%C

22 A. trifoliatum Cirillo 28-28  28+0" 2727 27+0F 3492-76.19  57.85421.0°%  4336-4530  44.07+1.06MC0F  42.15-57.19  48.28+7.89AFCDF  30.83-43.61  37.94+6.51VFC

Means that do not share a letter are significantly different.

Asterisks (*) indicate a significant difference between the seed's dorsal and ventral surfaces.
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On-line Suppl. Tab. 4. continued

Epidermal cell L/W ratio

Epidermal cell area (um?)

Intercellular space length (um)

No Studied taxa Dorsal Ventral Dorsal Ventral Dorsal Ventral
Min-Max Mean+SD Min-Max  Mean+SD Min—-Max Mean+SD Min—-Max Mean+SD Min—-Max Mean+SD Min—Max Mean+SD

1 A. ampeloprasum L. 0.51-0.70 0.61£0.09%C 0.79-0.82 0.81+0.0145 229236-2978.83 2574.16+359.345C  2652.27-3459.98 3071.51+404.73*  5.61-728 631+0.86" D 4.75-6.00 5.31:0.6345P
A. artemisietorum Eig & ) . N

2 F.“rbemme orum g 0.63-0.89 0.74+0.13¢ 0.42-0.80 0.66+0.20°"  715.773-853.892  766.861+75.750""  999.605-1339.14 1213.60+186.25"PF  2.68-385 3.25+0.58°C 201-320 2.76+0.64VFF
emorun

3 A.aschersonianum Barbey 0.76-1.10 0.90+0.14%* 0.79-1.60 1.09+0.35'* 1364.09-2042.23 1748.84+281.83F  1042.20-1844.65 1426.81+404.46°F 0.46-3.06 2.08+1.15C  0.23-093 0.44+0.33"
A. barthianum Asch. & i i i i i i

4 Sh“r, ’f‘m”m 5 1.00-127 1.12+0.13%C 0.86-1.55 1.17+0.34%C  1146.03-1619.37 1327.97+254.94PFCH 1057.37-1679.20 1446.65+339.2445CPF  714-892  8.04+0.8885C 3.42-829 5.58+2.474KC
chwelnt.
A janum Asch.

5 :Zﬁmﬁ,d?’“"”m S 0.94-122  1.05+0.154C 0.79-1.41 1.0140.35%50 1501.31-2852.58  2164.09+676.00°PF  1765.26-2626.42 2067.81+484.32450  0.76-2.06 1.26+0.69°C°  238-2.93  2.59-+0,29C0F"

chwelint.

6 A cepaL.(Giza20) 1.07-2.42  15040.51°  121-1.60 146+0.14%  893.825-1108.49 1007.69+77.2955"  918.541-1652.13 1329.95+285.95'PF  645-13.45 9.50+42.58"%  594-113 8.44+230"

7 A. crameri Asch. & Boiss.  0.74-1.29 1.00£0274%C 121-129 124+0.0445  1900.39-2924.80 2298.81+548.814%C0 978.15-5785.03  3821.0342521.0°F  2.00-4.95 3.38+1.48PHC 0.76-2.50 1.56+0.87F

8 A.curtum Boiss. & Gaill.  0.77-1.35 11240315 0.60-0.75 0.65+0.08°> 2321.16-232842 232530+3.7362%%C  2113.55-291524 2500.94+401.52°F  374-599 5.02+1.16°F 2.04-4.28 2.90+1.20

9 A. desertorum Forssk. 045-0.85 0.62+020°C 035-0.96 0.60+0.32°  706.027-1122.86 887.037+213.75"  1001.32-1126.04 1070.02463.315F  2.17-2.56 241+0215¢  1.75-2.78 2.16+0.54CVFF

10 A. erdelii Zucc. 1.05-1.47 1.26+0.20°%C 0.76-0.88 0.82+0.06°C” 930.399-1428.32  1186.32+249.25/H  1174.90-1455.78 1348.11+151.46°%PF 191-553 3.65+1.81C 2.12-431 3.49+1.19CPFF
A. kurrat Schweinf. i i i i i i

11 KKW“ chweint. ex 0.92-1.10 1.00£0.094¢ 0.77-124 1.01+0.23%50  1709.61-2759.91 2177.03+534.0°PF  1996.53-2045.97 2013.37+28.2450  207-4.89 337+1.42°8C 321724 5.09+2.035CDE
Krause
A icum Bornm.

12 Gm;mt’c”m ornm. & 10 132 12350094 049-0.67 0.60£0.09%  1157.11-1567.37 1310.40£223.91755H 1025.55-163047 1267.88+319.88°%F  130-249 1.83:0.60°  0.94-179 1.43+0A44%
auba

13 A. neapolitanum Cirillo  0.68-1.84 1.150.60%C 0.62-0.88 0.740.12°"  3062.23-4753.42 3930.24+846.48*  1800.90-3298.44 2570.01749.50°  0-0 0406 0-0 0+0F

14 A. pallensL. 0.44-0.60 0.53+0.08° 0.84-1.14 1.01+0.15%% 582.905-769.823 691.625£97.125"  856.108-903.21  880.095+23.563"  1.56-1.99 1.70+024'6  131-239 1.83+0.54"FF

15 A. papillare Boiss. 123-1.62 14740214 0.71-122 0.99+0.26C0 137589-1698.98 1535.98+161.56C 1327.67-1857.98 1513.82+4298.37°50F  318-4,62 4.02+0.74%F  4.16-5.12  4.73+0.50COE

16 A. porrum L. 0.99-135 1.16+0.174%C 097-120 1.1140.124%0 2621.64-3294.19 2930.50+339.614F  2315.49-2889.17 2585.38+288.334%  0.53-2.02 1.46+0.81'C  142-213 1.84+0.37"FF
A bsp. tour-

17 ros.?gm.su Sp- four 0.83-123  1.00£0.20°C 0.93-1.00 0.97+0.03450 1153.17-1343.74  1270.43+102.05°CH  150543-1631.02 1557.03465.7°50F 437717 576+1.40F  4.10-5.10 4.72+0.545CDE
neuxii boiss.

18 A. sativum L. 051-1.44 0.89+033MC 044-052 0.49+0.04>  801.207-1244.47 981.082+162.4161"  113328-1437.73 1297.15+153.550C08 897122  102+1.198  6.56-9.18 8.03+1.334%

19 A. sinaiticum Boiss. 0.50-1.44 0.99+046"C 0.86-1.85 138+049°%  1309.12-2045.07 1590.76+397.20P%C 2013.68-2667.49 2291.02+337.98%C  128-1.63 1.41+0.18%  124-2.05 1.53+0.445F
A. spathaceum Steud. ex . ; .

20 0.65-1.59 0.98+0.42%°C 031-1.09 0.69+0.38°"  701.156-978.432  876.344+152.407  874347-1298.99 1054.29+219.60"  0-0 0406 0.67-1.17  0.92+0.24"
Ricn.

21 A. sphaerocephalon L. 0.76-1.18  0.99+0214%¢ 072-1.19 0.90+0.25%C0 1826.50-2959.16 2230.23+632.48PF  223594-2662.92 2451.81+213534  1.16-325 2.10+1.05%¢ 356-593 5.11:1.345CDF"

22 A. trifoliatum Cirillo 0.61-1.80 1.26+0.60°C 0.99-1.41 1.18+0.214%  1769.19-2448.59 2103.50+339.82°C0F 1013.03-1530.22 1274.44+258.63°C0F  209-2.55 235+023%C  229-335 2.91+0.550FF

Means that do not share a letter are significantly different.
Asterisks (*) indicate a significant difference between the seed's dorsal and ventral surfaces.
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On-line Suppl. Tab. 4. continued

ALLIUM SEED MACRO- AND MICROMORPHOLOGY

Count of undulation elements/cell

Undulation element length (um)

Undulation element width (um)

No Studied taxa Dorsal Ventral Dorsal Ventral Dorsal Ventral
Min-Max Mean+SD Min-Max Mean+SD Min—-Max Mean+SD Min—-Max Mean+SD Min—-Max Mean+SD Min—-Max MeantSD
1 A. ampeloprasum L. 16-18 17+1PF 17-19 18+1PFF6 8.51-9.40 8.90+0.455¢ 11.3-12.7 12.1+0.734" 4.06—-4.42 4.24+0.18FFCH 4.78-5.21 5.00+0.21CPFFG"
A. artemisiet Eig &
2 F -a:)emme o 12-14 13+1%¢ 12-12 12405 1.29-2.91 2.24+0.84KM 2.91-5.03 4.31+1.21FFGH 2.11-4.53 3.60+1.3076H 5.07-6.71 6.09+0.88BCPE
einbrun
3 A. aschersonianum Barbey 11-13 124064 10-12 110" 4.20-8.59 6.67+1.82CPFFG  4.28-8.31 5.81+1.74CPFF6 6.34-7.75 6.96+0.61° 6.62—-8.26 7.62+0.7348
A. barthi Asch. &
4 S har. lfa”um s¢ 13-14 134086 12-17 1442 GHUKL 7.84-9.27 8.58+0.718¢P 5.18-8.69 7.42+1.945¢P 3.56-3.83 3.66+0.14F6H 3.54-7.87 5.38+2.23CPEF
chweinf.
A. bl Idi Asch. &
5 Sch Or.nﬁfe ranum Asc 24-27 26418 14-16 1541 GHUKL 3.02-3.06 3.04+0.01"K 2.94-4.57 3.65+0.836H 4.72-6.07 5.2140.74BCPEF 4.72-8.67 6.46+2.0145CP
chweinf.
6 A. cepaL. (Giza 20) 0-0 00! 0-0 0+0M 0-0 0+0M 0-0 0+0/ 0-0 0+0! 0-0 0+0’
7 A. crameri Asch. & Boiss. 8-9 8.+0"" 10-12 11£1K 12.7-14.35 13.4+0.824" 4.62-6.45 5.59+(,91 CPErG* 10.5-11.1 10.8+0.34* 3.82-5.30 4.56+0.74CPEFG"
8 A. curtum Boiss. & Gaill. 13-14 13+0FF6" 16-17 16+0F6H 7.63-8.10 7.84+0.24BCPE 6.84-9.63 8.59+1.528¢ 4.22-5.75 5.03+0.77CPEF 5.78-6.89 6.43+0.5845CP
9 A. desertorum Forssk. 0-0 0+0! 0-0 0+0M 0-0 0+0M 0-0 0+0" 0-0 0+0" 0-0 0+0"
10 A. erdelii Zucc. 18-21 19+1P 16-18 16+1F6H! 3.48-4.74 4.05+0.631KL 2.95-3.43 3.19+0.2361 2.63-3.72 3.05+0.585 4.04-4.76 4,32+(,38PFFGH"
A. kurrat Schweinf. ex K.
11 K W x 16-20 18+2.30P 15-17 16+1F6HD 5.28-5.76 5.48+0.25FFCH"  6.93-7.67 7.28+0.37BCPE 4.73-4.84 4.79+0.05CPFFG 4.52-5.26 4.96+0.39CPFFG
rause
A. ti B . &
12 m; reoticum Sornm 13-14 1340°°¢  13-13 134078 6.33-7.85 727+0.82°PF  566-875  6.80+L69F  516-6.00  5.69+0.45°E  407-6.00  5.07+0.96PFG
auba
13 A neapolimnum Cirillo 27-33 304348 23-29 26:+£348C 3.82-4.14 4.01+0.16MKE 3.54-4.30 3.98+0.3976H 5.21-6.79 5.98+0.798CPE 4.74-4.81 4.77+0,03CPFFG"
14 A. pallens L. 32-33 3240 23-29 274348 1.91-2.67 2.32+0.38/KIM 2.01-2.80 2.41+0.391 2.43-3.03 2.68+0.30" 2.79-3.30 3.01+0.265H
15 A. papillare Boiss. 23-25 24+1¢ 20-26 22+38¢P 3.92-5.99 4.81+1.06FHIK  4,05-5.10 4.64+0.53PFFCH 2.82-4.58 3.54+0.92F6H 3.42-4.35 3.97+0.48FFCH
16 A. porrum L. 14-16 1541 PEFG 17-18 174+QFFGH 6.89-11.8 9.74+2.56" 6.83-9.33 8.07+1.245¢ 6.68—7.69 7.02+0.57° 5.38-6.82 6.15+0.72ABCPE
A. bsp. tour- i ) )
17 rosuell/;m‘ Subsp- four 17-21 18+2.08>"  22-22 22+(0CPE 4.30-4.61 4,44+0.16CKL 3.09-4.73 4.13£0.9076H 2.42-4.19 3.46+0.92F¢H 2.69-4.19 3.37+0.76"H
neuxii Boiss.
18 A. sativum L. 0-0 00! 0-0 0+0M 0-0 0+0M 0-0 0+0 0-0 0+0' 0-0 0+0
19 A. sinaiticum Boiss. 13-15 13£1FF6 11-13 1241V 5.10-7.55 6.10+1.28PFF6H  6.44-7.95 7.40+0.838CPE 5.29-7.59 6.19+1.228¢P" 8.03-9.09 8.47+0.55%
A. spathaceum Steud. e
20 A R‘I,J h ud.ex 17-23 19+3P 20-21 20+0PEF 1.40-2.07 1.83+0.37M" 2.88-3.24 3.1240.20"" 3.50-4.99 4.42+0.80PFFGH 4.43-5.25 4.97+0.46CPFFG
Rich.
21 A. sphaemcephalon L. 15-18 16+£1PEF 14-17 1541 FGHIK 8.52—-10.4 9.74+1.06° 8.10-12.2 10.3+2.0748 6.14-7.42 6.64+0.68"¢ 6.25-6.97 6.71+0.40¢
22 A. trifoliatum Cirillo 26-27 26+085¢ 26-32 29+34 4.46-5.45 4,99+0.4976HU 2.74-3.10 2.92+0.186H" 3.44-4.16 3.73+0.37"¢H" 1.99-2.16 2.09+0.091"

Means that do not share a letter are significantly different.
Asterisks (*) indicate a significant difference between the seed's dorsal and ventral surfaces.
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NOUR I. H., OSMAN A. K., HAMDY R. S., EL GARF I. A.

On-line Suppl. Tab. 4. continued

Undulation element L/W ratio

Distance between two undulation elements (um)

No Studied taxa Ventral Dorsal Ventral
Min-Max Mean+SD Min-Max Mean+SD Min-Max Mean+SD Min-Max Mean+SD

1 A. ampeloprasum L. 2.00-2.16 2.10+0.08* 2.16-2.58 2.42+0.224 8.49-10.0 9.15+0.78%8 8.46-10.0 9.11+0.7948

2 A. artemisietorum Eig & Feinbrun 0.60-0.64 0.61+0.01F¢ 0.57-0.76 0.69+0.10% 2.44-5.14 3.38+1.52FF6H 5.98-8.92 7.31+1.484B¢D"
3 A. aschersonianum Barbey 0.66—1.29 0.95+0.26°PFF 0.51-1.10 0.77+0.25P¢ 4.98-8.24 6.71+1.415¢P 6.22-8.76 7.25+1.154B¢P
4 A. barthianum Asch. & Schweinf. 2.18-2.60 2.34+0.22% 1.10-1.77 1.44+0.33% 7.29-8.12 7.57+0.485¢ 5.38-7.40 6.06+1.15ABCDEF
5 A. blomfieldianum Asch. & Schweinf. 0.49-0.64 0.59+0.08"¢ 0.52-0.62 0.57+0.04F 2.05-2.43 2.18+0.21%6H! 1.97-9.54 5.56+3.80BCPEF
6 A. cepa L. (Giza 20) 0-0 0+0" 0-0 0+0F 0-0 0+0" 0-0 0+0¢

7 A. crameri Asch. & Boiss. 1.13-1.31 1.23+0.085¢P 1.21-1.24 1.22+0.028¢ 10.2-11.6 10.740.774 5.34-17.58 11.0+6.16%

8 A. curtum Boiss. & Gaill. 1.32-1.84 1.58+0.26° 1.18-1.40 1.3240.12°8 7.58-9.35 8.43+(0.88%8 7.84-8.47 8.09+0.3348¢

9 A. desertorum Forssk. 0-0 0+0" 0-0 0+0F 0-0 0+0' 0-0 0+0°

10 A. erdelii Zucc. 1.27-1.40 1.33+0.065¢P" 0.72-0.76 0.73+0.02% 3.50-6.54 4,97+1.52CPEFG 2.64-5.84 3.88+1.71BCPEFG
11 A. kurrat Schweinf. ex K.Krause 1.10-1.21 1.14+0.065¢P% 1.31-1.60 1.4740.14% 3.22-6.76 4.89+1.78CPEFG 5.99-8.66 7.07+1.4148¢P
12 A. mareoticum Bornm. & Gauba 1.22-1.32 1.27+0.055¢P 1.16-1.45 1.33£0.15° 4.83-6.09 5.26+0.71CPEF 5.70-9.86 7.77+2.084BCP
13 A. neapolitanum Cirillo 0.61-0.78 0.67+0.09%¢ 0.74-0.89 0.83+0.08°PF 1.45-1.69 1.57+0.12M" 1.03-2.01 1.46+0.50%¢
14 A. pallens L. 0.78-0.91 0.86+0.06PE¢ 0.72-0.95 0.80+0.12¢PE 0.99-1.68 1.29+0.35M 1.44-2.06 1.7740.31%¢
15 A. papillare Boiss. 1.22-1.60 1.37+0.19%¢ 1.15-1.18 1.17+0.015¢P 3.00-4.61 4.04+0.90PEFCH 2.72-4.17 3.50+0.73CPFFG
16 A. porrum L. 1.02-1.57 1.37+0.308¢ 1.09-1.49 1.31£0.208 5.94-7.29 6.80+0.745¢P 6.35-6.65 6.47+0.15BCPE
17 A. roseum subsp. tourneuxii Boiss. 1.05-1.77 1.35+0.375¢P 1.12-1.41 1.2240.15%¢ 4.53-4.97 4.80+0.24CPFF6" 3.16-4.07 3.63+0.45CPEFC
18 A. sativum L. 0-0 0+0" 0-0 0+0F 0-0 0+0" 0-0 0+0¢

19 A. sinaiticum Boiss. 0.96-0.99 0.98+0.01PF 0.80-0.95 0.87+0.07°PF 4.59-9.79 6.49+2.865CPE 5.83-8.58 7.34+1.394B¢P
20 A. spathaceum Steud. ex A.Rich. 0.40-0.43 0.41+0.01¢ 0.61-0.65 0.62+0.01% 1.27-3.69 2.13+1.356H! 0.58-1.47 1.15+0.49%¢

21 A. sphaerocephalon L. 1.14-1.66 1.48+0.29% 1.29-1.76 1.5340.23% 4.42-5.71 5.1440.65CPFF6 5.84-8.80 7.37+1.48ABCP
22 A. trifoliatum Cirillo 1.23-1.47 1.34+0.128¢P 1.37-1.43 1.39+0.028 1.12-1.99 1.53+0.44" 1.87-3.29 2.63+0.71PEFG

Means that do not share a letter are significantly different.

Asterisks (*) indicate a significant difference between the seed's dorsal and ventral surfaces.
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On-line Suppl. Tab. 5. Qualitative seed morphological characteristics of the studied Allium taxa.

ALLIUM SEED MACRO- AND MICROMORPHOLOGY

Epidermal Curvature . . Curvature of Diameter of Number of P/A of
. . Cell Relief of intercellular . . .
No Studied taxa Seed shape Epidermal cell shape cell pattern of the boundary space (cell boundary) the periclinal  Fine relief of the PW  verrucaeon verrucaon granuleson
arrangement anticlinal wall v P ¥ wall (PW) PW PW PW
Mostly orbicul U- Ni h of thi M 11 d ith
1 A. ampeloprasum L. Ovate ,OS v or. 1c.u ar (Sf)m,e Jigsaw-like type . Channeled armwAmeS ortim convex .any smat comes wi Medium <15 Absent
widely elliptic & elliptic) undulation connecting threads dispersed verrucae
A. artemisiet Eig & S-t M 11d D 1
2 .ar emisietorum =18 Elliptic Oblong Jigsaw-like TPe . Channeled  Scabrate Convex ‘any Smat comes Absent 0 ensey
Feinbrun undulation without verrucae granulated
Mostly orbicul Q-t M all d ith S \
3 A. aschersonianum Barbey ~ Widely ovate ,OS v or' lc,u ar (S?In.e Jigsaw-like ype . Channeled Scabrate Convex Vany smat domes wi Small >15 parsely
widely elliptic & elliptic) undulation dispersed verrucae granulated
(@) all central d
A. barthianum Asch. & o Mostly widely elliptic & . . U-type Narrow mesh of thin ne smatt centra . ome Small to
4 . Elliptic o ; Jigsaw-like . Channeled . Convex or many domes with >15 Absent
Schweinf. elliptic (some orbicular) undulation connecting threads . large
dispersed verrucae
One small central dome
A. blomfieldianum § . . . S-type Narrow mesh of thin . K Small to Moderately
5 Widel te Variably pol 1(4-7 Side-by-sid Channeled C th central and al 15
Asch. & Schweinf. idely ovate - Variably polygonal (4-7) 1AEBYICE indulation annete connecting threads onvex with centratand margi medium g granulated
verrucae
Widel Straight to Reticulate tissue with a Dispersed Small t
6 A. cepa L. (Giza 20) 1 e.y Variably polygonal (5-7) Side-by-side  Irregularly — Channeled broad mesh of convex .15per ec verrucac ma' ° >15 Absent
elliptic . without domes medium
curved connecting threads
Widely Mostly widely elliptic & Q-type Many small domes with
1plr -
7 A. crameri Asch. & Boiss.  elliptic & i AY widely p Jigsaw-like P . Channeled Scabrate Convex . Y W Medium >15 Absent
o elliptic (some orbicular) undulation dispersed verrucae
elliptic
Mostly widely elliptic & Q-t N h of thi M 11 d ith Small t
8 A. curtum Boiss. & Gaill.  Elliptic ?s AY widelye l,p © Jigsaw-like ype . Channeled arrow.mes ortun Convex .any smat domes wi matto <15 Absent
elliptic (some orbicular) undulation connecting threads dispersed verrucae large
Straight to
Widel Ni h of thi Di d Small t S \
9 A. desertorum Forssk. 1 e.y Variably polygonal (4-8) Side-by-side  Irregularly ~ Channeled arrow .mes ortun Convex ,ISP crsed verrucae matto >15 parsely
elliptic connecting threads without domes large granulated
curved
One small central dome
Widel U-t Small t S 1
10 A. erdelii Zucc. 1 e.y Variably polygonal (5-7) Side-by-side pe . Channeled Scabrate Convex with central and marginal matto <15 parsely
elliptic undulation large granulated
verrucae
A. kurrat Schweinf. ex Widely Mostly orbicular (some U-type Narrow mesh of thin Many small domes with
11 ’ elliptic & . Y o o Jigsaw-like P . Channeled . Convex . Y Medium >15 Absent
K.Krause it widely elliptic & elliptic) undulation connecting threads dispersed verrucae
elliptic
Widel (@) 1l central d
A. mareoticum Bornm. & 1 e'y Mostly widely elliptic & . . U-type Narrow mesh of thin e smal centra . ome Small to
12 elliptic & L . Jigsaw-like X Channeled . Convex or many domes with i >15 Absent
Gauba o elliptic (some orbicular) undulation connecting threads . medium
elliptic dispersed verrucae
One large central dome
Widel S- S \
13 A. neapolitanum Cirillo 1 e.y Variably polygonal (4-6) Side-by-side type X Raised Striate Convex with central and marginal Medium <15 parsely
elliptic undulation granulated
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NOUR I. H., OSMAN A. K., HAMDY R. S., EL GARF I. A.

On-line Suppl. Tab. 5. continued

Epidermal Curvature . i Curvature of Diameter of Number of P/A of
) ) Cell Relief of intercellular . . .
No Studied taxa Seed shape Epidermal cell shape cell pattern of the boundary space (cell boundary) the periclinal  Fine relief of the PW verrucae on verrucaon granuleson
arrangement anticlinal wall v osP ¥ wall (PW) PW PW PW
S-t M 1l d ith Small t Moderatel
14 A. pallens L. Elliptic Variably polygonal (4-6) Side-by-side pe . Channeled Scabrate Convex .any smat domes wi ma. © >15 oderaiey
undulation dispersed verrucae medium granulated
U-t O 1l central d Densel
15 A. papillare Boiss. Elliptic Variably polygonal (5-6) Side-by-side un dylﬁ:ltion Raised Scabrate Convex Wiﬁszie:ﬁ;z ome Absent 0 gr::lz:,te J
Flat and
L . . . U-type Centrally wrinkled
16 A. L. Ellipt Variably pol 1(5-7 -lik Channeled Scabrat; trall Absent 0 Absent
porrum iptic ariably polygonal (5-7) Jigsaw-like undulation annele cabrate centrally . it verrucae sen sen
concave
Widely One large central dome
A. bsp. U-t Small t Moderatel
17 roseun?.su .sp elliptic & Variably polygonal (5-6) Side-by-side vPe . Channeled Scabrate Convex with central and marginal m . © <15 oderatey
tourneuxii Boiss. o undulation medium granulated
elliptic verrucae
Widel Straight to Reticulate tissue with a Dispersed verrucae Sparsel
18 A. sativum L. . _Y Variably polygonal (4-8) Side-by-side  Irregularly ~ Channeled broad mesh of convex . P Medium >15 parsely
elliptic . without domes granulated
curved connecting threads
Mostly widely elliptic & U-t Ni h of thi One tral d S \
19 A. sinaiticum Boiss. Elliptic (_)S _Y widely e IP 1 Jigsaw-like ype . Channeled arrow.mes ot thin convex .ne a.rge centratdome Small >15 parsely
elliptic (some orbicular) undulation connecting threads with dispersed verrucae granulated
One small central striate
A. spath Steud. S-t Small t
20 51.) araceum Steud. ex Widely ovate  Variably polygonal (4-7) Side-by-side TPe . Channeled Scabrate convex dome with central and m . © <15 Absent
A.Rich. undulation . medium
marginal verrucae
Mostly widely elliptic & U- Ni h of thi M all d ith Small t
21 A. sphaerocephalon L. Elliptic (,)S ,le aye IP 1 Jigsaw-like type . Channeled arrow_mes ot thin convex .any s omes wi mattto <15 Absent
elliptic (some orbicular) undulation connecting threads dispersed verrucae large
S-type Narrow mesh of thin One small central dome Sparsel
22 A. trifoliatum Cirillo Ovate Variably polygonal (4-8) Side-by-side 7P . Channeled . convex with central and marginal ~ Small >15 parsely
undulation connecting threads granulated

verrucae

10
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On-line Suppl. Tab. 6. Principal component analysis (PCA) with eigenvalues and percentage variances
for 22 Allium taxa based on the seed morphometric characteristics.

ALLIUM SEED MACRO- AND MICROMORPHOLOGY

On-line Suppl. Tab. 7. Character loadings of the principal component analysis (PCA) for the first

two axes based on 26 quantitative seed morphological characteristics.

PC Eigenvalue % Variance
1 1.09E+06 87.901
2 149401 12.068
3 141.497 0.011429
4 116.706 0.0094266
5 38.8311 0.0031365
6 37.6095 0.0030378
7 19.998 0.0016153
8 11.4607 0.00092571
9 8.34677 0.00067419
10 4.17632 0.00033733
11 2.68005 0.00021647
12 1.48392 0.00011986
13 1.22689 9.91E-05
14 1.00915 8.15E-05
15 0.631364 5.10E-05
16 0.285874 2.31E-05
17 0.140951 1.14E-05
18 0.061212 4.94E-06
19 0.0280893 2.27E-06
20 0.0149838 1.21E-06
21 0.00304354 2.46E-07

Variable PC1 PC2
Seed length (mm) 0.34809 0.10312
Seed width (mm) 0.2989 -0.062588
Seed L/W ratio 0.016648 0.28528
Seed area (mm?) 0.35484 0.11554
Epidermal cell count/unit area -0.83442 0.087439
Epidermal cell length (um) 0.85046 -0.25829
Epidermal cell width (um) 0.90521 -0.015698
Epidermal cell L/W ratio 0.11564 -0.2586
% Epidermal cell area (um?) 0.94723 -0.32057
_g Intercellular space length (um) -0.21571 0.30233
§ Count of undulation elements/cell (if present) 0.21413 -0.46778
a Undulation element length (um) (if present) 0.68102 0.31462
Undulation element width (um) (if present) 0.68945 0.19633
Undulation element L/W ratio (if present) 0.39418 0.080172
Distance between two undulation elements (um) (if present) 0.54611 0.47814
Epidermal cell count/unit area -0.84737 0.052991
Epidermal cell length (um) 0.75599 0.40108
Epidermal cell width (um) 0.69995 0.18052
o Epidermal cell L/W ratio 0.16948 0.16332
g§ Epidermal cell area (um?) 0.92666 0.3759
g Intercellular space length (um) -0.21261 0.20898
&
% Count of undulation elements/cell (if present) 0.24594 -0.42002
- Undulation element length (um) (if present) 0.59837 0.17359
Undulation element width (um) (if present) 0.41972 0.061124
Undulation element L/W ratio (if present) 0.536 0.061392
Distance between two undulation elements (um) (if present) 0.5268 0.44778
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