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Abstract

Afield experiment was carried out at El-Erra regional Research Station
during Tow growing seasons (2020 and 2021), it aimed at Identifying and
studying the genetic diversity of Yemeni fenugreek genotypes. The
experiment consisted of 63 fenugreek genotypes using a randomized
complete block design with three replications. Data on morphological yield
and yield components were recorded and analyzed. Our research results
indicated that Different among genotypes were highly significant for most
of the characters, implying a wide range of variability has been obtained for
the traits studied. The 63 fenugreek genotypes material were grouped in to
six clusters based on wards method. It was asserted that geographic
diversity should not necessarily be used as an index of genetic diversity and
parental selection but should be based on systematic study of genetic
diversity in a specific population. The variability for improvement traits in
fenugreek have genetic base, making selections for improvement levels of
these traits possibility. Fenugreek plays a major role to progress towards the
exploitation of crop to overcome micronutrient deficiency in human beings.
The associated issues to strengthen crop bio fortification through fenugreek
research and development have been dealt in this piece of research work.
Key words: Genetic diversity, evaluation, Genotypes, Fenugreek.

Introduction:

Fenugreek plant (Trigonella foenum-gracum L.) belongs to Trifoliate tribe of the family, Fabaceae,
and sub-family, Papilionaceae (Balodi, B. and Rao, 1991). The probable origin of fenugreek has
been mentioned by several studies as native to the Mediterranean region of the "Old World"
(Vavelove, 1651. and De candolla 1964). Through history, it has been considered to cure many
human ailments (HHSS, 2001). Fenugreek is usually used as multipurpose legume crop, grown for
the spice in artificial flavoring, production of hormones and green manure (Duke, 1981). Its seeds
are also used to increase milk supply in lactating women (Chantry et al, 2004). In addition, seeds
are valued for their ability to provide high-protein animal feed, as well as for improving and
maintaining of soil fertility (ICARDA, 2002) due to its ability to fix the atmospheric nitrogen that
reduce soil requirements for nitrogen fertilizers (Saxena, 1981).

Fenugreek is one of the most important summer crop cultivated under a wide range of agro-climatic
conditions along the world including, China, India, Egypt, Ethiopia, Morocco, Ukraine, Pakistan,
Greece, Turkey, and others (Jillian, 2007). In Yemen, it is traditionally cultivated under rain—fed
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conditions in the northern, southern and central highlands over an area of about 4031 hectares, with
an average yield about 1.03 tons/hectare (Statistical agriculture year book, 2004). The low
productivity and high sensitivity of this crop to adverse local conditions caused farmers to shift
towards cash crop and giving last priority to fenugreek production. Consequently, this quantity does
not meet local consumers demands as fenugreek seeds are usually used as the main condiment
ingredient added to the national famous meal dishes called "saltah".

The limit success in fenugreek productivity is attributed to adoption of traditional breeding
programs in which fenugreeks cultivars are selected, distributed and cultivated by farmers for many
years. In addition, in self pollinated fenugreek, heterosis cannot be exploited directly as it needs
extensive evaluation analysis of the available genetic resources in order to identify promising
parents for yield developments (Malik et al, 1987; Edison, 1995; and Sharma et al, 2005). On the
other hand, Yemen has unique geographical locations and divers geo-ecological zones, and hence
harbors wealth of plant fenugreeks genetic resources (Baum 1968). This actual genetic variability
among these genotypes is highly required to ascertain yield heritable components for making
selection over them (Kumar et al,1995). Moreover, information on genetic variability of fenugreek
genotypes is extremely limited. Therefore, the present study was designed to 1): Identify and
studying the genetic diversity of Yemeni fenugreek genotypes.2): evaluate the performance and
determine the extent and pattern of genetic diversity.

Materials and Methods

Description of the experimental site

Sixty-three local Yemeni fenugreek genotypes were obtained from National Genetic Resources
Center (NGRC), Dhamar, Yemen, that were previously collected from various Yemeni cultivation
regions Table (1). The study field trials were implemented during summer 2020 and 2021 growing
seasons at Al-Errha Research Station located near Sana'a city at 41° 20" latitude east and 17° 10
longitude north with an elevation up to of 2200 m above sea level. The prevailing climatic
conditions in this site is described by a cold winter and rainy summer Table (1). The soil type is
loamy clay of a pH degree around 8 (Renewal Natural resources center, 2016). The experimental
sites were ploughed with a chisel plow before seeds sowing. No fertilizers supplemental were done
as fenugreek crop is traditionally cultivated under rain-fed conditions with low soil fertility. Weeds
were kept under control by hand weeding. Irrigations were applied one time prior to planting time
to insure germination homogenous and twice as a supplemental irrigation times before leaving
plants under rain-fed conditions.

Table(1): Monthly precipitation(mm), maximum and minimum temperature(c®) at Al-Erra Regional
Research Station during two years 2020 and 2021 growing season.

Year/Month |Jan Feb Mar | Apr May Jun Jul Aug Sep Oct Nov Dec Total

(mm)
2020
Rainfall 0 0 14 |42 |30 8 48 |38 |16 |3 0 0 199
(mm) 8 15 |26 |30 |38 |40 |42 |38 |30 |22 |17 |13

Temp. max|-2 |1 2 5 7 11 112 |9 6 3 1 -1
(co)

Temp. min

(co 0 0 18 |50 |39 10 |60 |55 |14 |8 0 0 254
10 |14 |25 |29 |32 33 |38 (34 |30 [19 |13 |12

2021 -3 1-1 |1 4 6 9 11 |10 |8 5 1 -2

Rainfall(mm)

Temp.
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max(c®)
Temp.
min(c°)

Crop management

The sixty-three local Yemeni fenugreek genotypes were evaluated using randomized complete
block design (RCBD) with three replications. They were sown in summer seasons (30/6/2020 and
4/7 2021) and harvested in different times as belonging to the genotypes. Each genotype was
planted in 1.5 m? plot areas of 3m length and 0.5m width in dimensions. The experimental units are
consisted of 3 plots assigned for each studied genotype. Each of which contains double rows of
plants spaced by 25 cm while, plant distance within a row was maintained at 5cm. Guard strips of
fenugreek plants were also grown at the borders of each plot. About 0.75m were left as non-grown
distance separating experimental units while plots were separated by 0.5m from the closest one.
Five plants were randomly selected from each genotype to record data on seed yield, plant height,
Days to 50% flowering, number of primary branches, number of pods per plant, number of seeds
per plant, leave area and Days to maturity. Means of the five plants in each genotype were
statistically calculated for each character.

Statistical analysis

Statistical analysis of variance and covariance were measured according to (Fisher, 1958 as given
by Lush, 1949; Chaudhary and Prasad, 1968) using Gen state - 5. Coefficients of variations were
worked out according to (Burton and Dewane, 1953 and Steel et al, 1980). Genotypic and
phenotypic correlation coefficients were computed according to (Kwon and Torrie, 1964), Cluster
analysis for estimation of intra and inter cluster distances was done by using WARD's method
according to (Richarda and Wichern, 2006) using SAS 9.1 program.

Results and Discussion

Results from the analysis of variance, using Randomized Complete Block Design are given in Table
(2). In order to assess the extent to which the observed variation is due to genetic effect, parameters
like estimates of minimum, mean and maximum values for the eight traits of the genotypes of
(Trigonelle foenum-graecum L.) .1t can be seen that the mean square due to year were significant (P
< 0.05) for all traits except branches per plant, and leave area. Indicating that there are differences
between the two years, which are significant enough to see the genetic performance of fenugreek
genotypes indicating the existence of sufficient genetic variability, which is in consistent with the
report of (Yucel et al. 2006). Mean square due to the interaction between genotypes and year where
highly significant for all the traits studied except for days to flowering.

Table ( 2): Combined analysis of variance for 8 traits of (T. foenum-graecum L.) genotypes tested
over two cropping seasons (2020 t02021).

Mean Square

DF PH BPP | PPP SPPL L.A DM SY
Total 377
Replicatio 2 73.6* | 61.7%* |5.60 | 732.5* | 1184.8 2.10 121.0* 237.9*
nS * * * *% * *
Genotypes | 62 156.4 | 376.1* | 2.70 | 205.4* | 750.4* 0.90 1102.5 3329.2

**x * * * **k * %
Years 1 1285. | 230.7* | 8.60 |276.7* | 398.7* 3.80 7511.2 7666.5

6** * * * * **k * %
Years*Gen | 62 0.83 5.90 0.71 | 0.90 12.00* 0.01 39.28* 315.3*
Ot * *
Error 250 25.80 | 46.50 0.70 | 6.51 101.3 19.7 39.44 564.8
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0.
L.S.D 1.84 | 2.90 021 |1.22 1140 |043 |7.14 18.50
C.V% 9.73 |12.60 |39.0 |9.40 2410 |18.8 |6.90 19.11
S.E.D 092 |152 050 |0.61 5.80 021 |3.61 9.40

Significant at 0.05 and 0.01propapbility level respectively, L.S.D =Least significant differences, C.V% =
Coefficient of variation in percentage, S.E.D = Standard deviation of means. DF = Days to 50% flowering,
PH =Plant height, BPP= Number of branches per plant, PPP= Number of pods per plant, SPPL= Number of
seeds per plant, L.A= Leave area, DM= Days to maturity and S.Y =Seed Yield g per area (1.5m?).

On the other hand, correlation coefficient of the quantitative traits between yield and its components
revealed highly positive correlation for primary branches /plant, no. of pods /plant, and no. of
seeds/plant whereas Highly negative correlation were observed with Days to 50% flowering, Leave
area and Days to maturity Table (3). These traits can serve as best sours information on these
materials to breed high yielding fenugreek targeting food traits and industrial utility. Similar results
were reported by Bayram and his colleagues (1996) on fenugreek genotypes as well as ( Essa et al,
1987) on different accessions of the legume species, lentil, with respect to number of pods per plant
that approve this character as the most important component of fenugreek grain yield.
Table (3). Estimates of correlation coefficients at phenotypic levels of 8 traits in Trigonell foenum-

graeucm L. genotypes.

traits Seed Plant Time to No. of primary  No. of
No. of Leave Timeto

Yield height ~ 50%flowering branch/plant pods/plant
seeds /plant area  maturity
Seed yield -
Plant height 0.488** -
Days to 50% flowering - 0.521** 0.075 -
No. of primary branches  0.493**  0.035  0.402 ** -
No. of pods per plant 0.742**  -0.083 0.186 0.194 -
No .of seeds per plant 0.518**  0.148 0.559** 0.311** 0.369** -
Leave area -0.111 0.045 0.744** 0.406** 0.241*
0.623**
Days to maturity - 0.092 - 0.047 0.615** 0.250* 0.311**
0.661 ** 0.649** -

Significant at 0.05 and 0.01 probability level respectively.

Hierarchical clustering analysis

The direct hierarchical classification of the 63 genotypes under the current study was performed by
WARD’s method based on morphological parameters all characters. Clustering was resulted in 6
different branches shown by Table (4) and (figures 1 and 2). This analysis is quite helpful for better
understanding of the nature of complexity of multivariate relationships observed among taxonomies
clusters (Richarda and Wichern,2006). Genotypes that are phenotypically related were located in
the same cluster. The first cluster bears the maximum 26 genotypes characterized by earliness time
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to 50% flowering and maturity, short plant, low number of pods per plant, low number of seeds per
plant and low grain yield. In contrast, cluster four and cluster six are characterized by lateness in
50% flowering, plant height, high number of pods per plant, high number of seeds per plant, high
number of primary branches, and high grain yield/plant respectively (Table 4). The other clusters
comprising the rest clusters that have shown characteristics features distributed among the previous
clusters. The distribution pattern of genotypes among the six clusters had no reflection on their
geographical descendent. Similar results were reported by (Sousa and Sorrells, 1991) in Oat. The
variable mean values of different characters within each cluster showed minimal levels of
divergence among genotypes. In particular, coefficient of dissimilarity among the genotypes of
cluster | showed the lowest distances among individual genotypes which indicated that, these inbred
genotypes might have descended from a common ancestral population (Jain et al, 2006).
Table (4):Clusters mean values for different agronomic traits determined by using WARD’S

clusterini iroiram.

567

1.2,8.9, 10, 11,
12,22, 23, 24. 416,18,
Genotypes 25, 27,2830 |32,3753 | 7.13 21, 13’157’ i’g %g gj 46, 47,
Variables 31,34,35,36, | 5557 |26,29,61 | ,0"sc s | o zg | 4950,
38, 40, 41, 42, » 40, 92, : 51, 60, 62
43, 44, 45 58
1 [0)
Time to 50% 33.089 36.46 34.167 40.867 | 35.117 36.65
flowering (days)
(Td'g/‘:)to Maturity 85.144 98.26 85.633 | 111.667 | 92667 | 112.01
Plant Height (Cm) 25.019 29.58 29.433 39.2 33.983 | 36.05
Number of
primary Branches 1.877 2.474 3.0617 2.349 2.34 2.357
per plant
Number of pods
10.307 111 12,517 10156 | 14.217 | 1586
per plant
Number of seeds 40.893 54.26 48.567 61.933 | 50617 | 62.76
per plant
Leave area (cm). 1.886 1.614 1.873 2.033 1.405 1.956
Grainyield = 149.844 202.72 | 1324 | 278356 | 201.33 | 253.23
(gram/plot (1.5m?)
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Figure( 1): Diagram showing genetic variability among the 63 of Yemeni fenugreek genotypes

distributed based on standard deviation from total means of various agronomic traits.
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Figure ( 2): Dendrogram of the Yemeni fenugreek Genotypes , matching morphological description
using WARD’S method.
Regarding grain yield components figure (3), the highest cluster means for grain yield per plant,

were generally recorded in cluster IV and VI and somehow in cluster V that bear the most
promising genotypes to be used as parents for superior hybrids breeding programs under prevailing
harsh conditions of Yemeni environment as it was supported by (Souza and Sorrels, 1991). Thirteen
genotypes that scored the highest levels of grain yield productivity over the others were further
divided into two main groups according to their yield capacity and yield contribution traits. The first
group involves YG40054, YG40052, YG40016, YG40055, YG40008 and YG40066 that are high in
both grain yield and almost all of the other yield contributing traits especially, number of pods per
plant, number of seeds per plant, number of primary branches and plant height. The second group
involves YG40037, YG40022, YG40056, YG40021, YG40053, YG40061, YG40063 and YG40018
ordered according to grain yield productivity however, they scored various levels of both direct and
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indirect yield associated characters that are overlapped among these genotypes. Therefore,
individuals of the first group can practically be considered as diverse parents for direct crossing that
are highly expected to achieve desirable results for grain yield improvements of the fenugreek
varieties. On the basis of grain yield indirectly associated characters, selection of diverse parents
from high clusters means for these traits are the best choice for another breeding program to be run
in parallel with the previous one.

20

150

! HI“MI T

Ty

63 61 59 57 55 53 51 49 47 45 43 41 39 37 35 33 31 20 27 252321 1917151311 % 7 5 31 1

Figure (3): Diagram showing genetic variability among the 63 of Yemeni fenugreek genotypes for
grain yield character distributed based on standard deviation from total mean.

Conclusions

From our field experiments we can conclude that, there is a diversity among fenugreek genotypes
for the studied traits including grain yield. High positive correlations were observed between grain
yield and plant height, number of pods per plant and number of seeds/plant. Based on cluster mean
values for various characters can be used to select reliable parental pairs within and/or among these
clusters for improvement of both yield as well as yield attributes.SO, in cluster V that bear the most
promising genotypes to be used as parents for superior hybrids breeding programs under prevailing
harsh conditions of Yemeni environment.
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Table (5):Entry numbers, Identification number, collection resource (Region/Altitude), of the 63 local
fenugreek genot

- - g - - - - * - . - g -
Entry Identification Region/ Altitude No Identification Region /Altitude
Numbers Number * number*
1 Taiz Al-rahdh markt / Sama Bane murh

YG40001 1115 33 YG40037 12800

2 YG40002 Dhamazrsg((;‘arbet / 34 | vG40038 | Dhamar Anis/2800
3 YG40003 Dhamarlzfg‘g alfalak |35 | vGa0039 |  Gort-zouran/2800
4 YG40006 Sana'a Subaha/ 2460 36 YG40040 Taiz Almuageb /2700
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5 YGao007 | Sanaa S‘i%as%a Markt/ | 57 | vGa0041 Taiz Saber/ 2700
6 YGaoo0g | Sanaa S‘gg%%a Markt/ | g YG40042 Taiz Saber /2650
7 YG40009 Beit Ghanben / 2250 39 YG40043 Taiz Saber /2470
8 YG40010 Attur —Market /500 40 YG40044 Dhamar aishan/2300
9 YG40011 Attur-Market / 500 41 YG40045 Dhamar aishan/2300
10 YG40012 | Hajh-Market/ 1780 | 42 | YG40046 Dham/gg%“hak
11 YG40013 Hajh-Market / 1780 43 YG40047 | Biet zaid Otuma/ 2550
12 YG40014 Alduklin/2500 a0 | vcaooss | Blet ga£n6|500tuma/
13 YG40015 Dhamar /2520 45 YG40049 Biet gareb /2300
14 YG40016 Mareb-Alzulinn/2500 46 YG40050 | Alhelmh Otuma/ 2190
15 YG40017 Mareb /2500 47 YG40051 Wadi Bana/ 1960
16 YG40018 Mareb /2500 48 YG40052 Wadi Bana /1960
17 YG40019 Mareb/2500 49 YG40053 Wadi Bana /1960
18 YG40020 Mareb/2500 50 YG40054 Wadi Bana /1920
19 YG40021 Mareb/2500 51 YG40055 Wadi Bana /1250
20 YG40022 Jabal-Al Sahl/2500 52 YG40056 Wadi Bana/ 1250
21 YG40023 Outomh Anan /2500 53 YG40057 Wadi Al kaffe /1200
22 YG40024 Al-Maguab Saber/2500 54 YG40058 Al marasse /1310
23 Al-Maguab Mattna Bane
YG40025 Saber//2500 55 | YG40061 mater/2200
24 Al-mahsif Saber Mattna Bane
YG40026 19500 56 YG40062 rater2200
25 vGaooz7 | Wadi BiggOA"S""dh 57 | YG40063 Alhemh/ 2750
26 YGaoozg | Wadi Bi‘;goA"S""dh 58 | YG40064 | Remh Al garsh /2766
27 Y(G40029 Al-hagab yarem/ 1880 59 YG40065 Remh Al garsh /2766
28 YG40030 Al-hagab yarem /1880 60 YG40066 Soug Al talh/276
29 YG40031 Taiz/2700 61 YG40067 Soug Al talh/2766
30 YG40032 Ibb — Sumarh/1880 62 YG40068 Sana'a/ 2200
31 YG40033 Ibb — Sumarh/1880 63 YG40069 Sana'a/ 2200
32 YG40036 lbb Algafr/1880 - -

*Sources: National Genetic Resources Center.
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Table (6): The over means of 63 fenugreek gen otypes evaluated in two cropping seasons 2020 and

Grain
Yield

(g/plo

e S
Color

(cm2 t

) 1.5m2

YG4000 | 30.12 81.98 23.0 1.95 20.3 | 39.14 | 2.28 | white | 148.0
1 5 0
YG4000 | 28.80 81.98 | 19.20 2.00 8.05 | 33.51 | 1.81 | white 175
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2

3 | YG4000 | 36.10 | 110.85 | 32.95| 2.05 | 4.16 | 60.25| 2.31 | Yellow | 228.2
4 YGiooo 3325 | 11085 | 4280 | 2.85 | 20.9 | 68.33 | 2.15 | Yellow 12(5);.0
5 YG£?000 4150 | 102.89 | 40.35 | 3.04 6.566 50.21 | 1.43 | Yellow 21?.1
6 YGZOOO 37.70 | 108.30 | 400 | 220 | 8.70 |60.90 | 2.10 | Yellow 302.2
7 Yejooo 32540 | 81.70 | 3750 | 3.8 | 7.68 (3831 231 | white 12%.4
8 YGiOOl 3040 | 8170 [ 2595| 2.09 | 5834468 1.99 | white 11(31.0
9 YGZOOl 3010 | 8170 | 2330 | 228 | 10.4 |40.98| 1.99 | White 1361.1
10 YGAlfOOl 29.75 | 8170 | 2200 1.78 6.676 37.00 | 2.25 | White 12(4)1.4
11 Y6421001 31.60 | 8170 | 2260 | 152 |5.74|27.11| 1.74 | White 13%.9
12 Yc5431001 3160 | 8170 | 2265| 199 | 583 |46.25| 1.81 | White 10%9
13 YGjom 3515 | 8170 | 2550 | 266 | 10.1 |41.35| 1.47 | White 1051.1
14 Yc3451001 31.70 | 86.00 | 3420 | 217 188.3 56.40 | 1.63 | White 322.7
15 YG?1001 35.15 | 107.64 | 37.30 | 1.11 4.32 57.07 | 2.25 | Yellow 202.3
16 Yc5471001 35.15 | 10764 | 3575 | 1.05 | 18.2 |61.33| 1.90 | Yellow 23%.2
17 YG?‘rOOl 4655 | 106.12 | 37.30 | 3.23 7.:2;8 4468 | 2.03 | Yellow 16:;5
18 YGjooz 3420 | 9500 |3635| 1.99 | 182 |64.13| 2.28 | Yellow 232.1
19 Y6401002 4370 | 9500 | 3135 1.39 6.?;0 70.58 | 2.18 | Yellow 25%.0
20 YG£11002 3485 | 9500 | 3890 | 247 | 7596503 1.99 | Yellow 29?1.4
21 YGzzlooz 3040 | 7720 | 2550 | 2.82 | 860 |30.99| 1.87 | White 10(4)1.2
22 Yejooz 2945 | 7720 |2135| 114 | 4.34|2753| 1.97 | White 10(;.5
23 Yejooz 3325 | 7720 | 2540 | 114 | 4.16 |25.26| 2.75 | White 93?40
24 YG£51002 3040 | 7720 | 2535 | 143 |6.11 [3543| 1.24 | White | 129.5
25 Yejooz 3420 | 7720 | 2330 | 152 | 7.22(3821| 1.15 | Yellow 12%.0
26 YGéOOZ 3325 | 7720 | 2515 | 3.04 | 8234718 150 | Yellow 102).9
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27 | YG4002 | 35.15 77.20 | 24.18 2.19 5.74 | 39.13 | 1.30 | Yellow | 219.5
28 YG2003 34.65 77.20 | 25.05 1.89 9.53 | 31.17 | 1.57 | Yellow 18?..0
29 YGZOOS 29.45 77.20 | 21.50 3.04 12.8 | 30.17 | 1.77 | Yellow 87(.)85
30 YG;LOOS 34.20 77.20 | 26.60 2.09 1515.5 39.49 | 1.71 | White | 97.60
31 YG121003 30.10 77.20 | 23.30 1.52 7.277 38.21 | 1.58 | White | 104.3
32 YG2003 34.20 77.20 | 36.30 2.19 7.13 | 40.70 | 1.29 | White 10(23.3
33 YG?‘rOOS 3.635 95.00 | 23.30 2.57 219 | 43.76 | 1.58 | White 295()5.0
34 YG£71003 26.60 77.60 | 23.40 2.28 9.?39 39.78 | 1.68 | White 133.7
35 YG£81003 28.50 79.14 | 21.75 1.52 6.48 | 34.23 | 1.33 | White 1755.7
36 YG?1004 30.12 79.14 | 2243 1.9 8.24 | 33.25 | 1.49 | White 123.8
37 YGZOO4 30.40 79.14 | 25.35 2.09 8.24 | 31.55 | 1.49 | White 102.9
38 YGi‘rLOO4 28.50 79.14 | 19.21 2.19 6.10 | 31.18 | 1.11 | White 17(;.8
39 YG£21004 34.20 79.14 | 41.34 247 8.69 | 30.81 | 1.65 | Yellow 11:(LS.8
40 YG?1004 36.10 88.35 | 20.28 2.07 23.1 | 50.88 | 1.52 | Yellow 21?;.3
41 YGjOO4 30.12 78.42 | 26.77 1.81 4.:;1 29.91 | 1.81 | Yellow 112.7
42 YG?1004 29.45 78.42 | 22.62 1.71 6.2 | 37.74 | 2.16 | Yellow 102.8
43 YG?1004 30.40 78.42 | 25.35 1.71 8.33 | 45.62 | 2.35 | Yellow 13?3.7
44 YG£71004 28.85 83.89 | 1931 1.24 13.5 | 51.83 | 2.15 | Yellow 83?00
45 YG£81004 29.17 83.89 | 20.87 1.14 1:33.6 33.02 | 1.81 | Yellow | 115.5
46 YGiOOS 30.12 91.87 | 22.33 1.14 5.%4 32.11 | 1.74 | Yellow 12%.5
47 Y62005 36.59 114.00 | 43.10 2.09 20.0 | 60.77 | 1.52 | Yellow 22%.7
48 YGél‘rOOS 38.70 118.30 | 42.30 2.2 2;0 4740 | 1.60 | Yellow 3499.1
49 YG£21005 36.77 114.40 | 41.25 2.58 8.%5 52.10 | 1.52 | Yellow 25%.3
50 YGZ)OOS 36.70 116.70 | 44.80 2.80 21.5 | 81.00 | 1.99 | Yellow 35%.9
51 YGf1005 39.62 115.62 | 39.39 3.1 1((3).9 71.23 | 2.10 | Yellow 322.7
5 3 0
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52 | YG4005 38.95 114.00 | 38.61 2.57 15.8 | 67.26 | 1.57 | Yellow | 294.7
53 YG?IOOS 37.05 102.89 | 36.87 | 2.48 9.(())7 66.15 | 0.88 | Yellow 22?3.4
54 YG171005 37.05 90.25 | 37.83 1.81 7.19 | 49.31 | 1.90 | Yellow 122.0
55 YG?‘rOOG 35.44 102.00 | 21.16 2.82 16.0 | 47.61 | 1.43 | Yellow 2595.5
56 Y6411006 34.55 90.25 | 39.30 | 257 172.7 48.10 | 1..38 | White 13%9.7
S7 YG£21006 36.10 104.50 | 24.47 247 1§.8 65.55 | 1.20 | White 25%.8
58 YGiOOG 32.78 79.14 | 40.66 2.28 9.?34 43.48 | 1.62 | Yellow 123;9.4
59 YGjOOG 31.35 91.87 | 23.69 1.87 6.39 | 57.00 | 1.87 | White 1136.5
60 YG451006 37.05 114.00 | 23.40 1.99 11.7 | 71.23 | 1.70 | Yellow 2952.9
61 YG?IOOG 39.62 78.35 | 36.85 | 2.09 2(;3.9 61.98 | 1.87 | Yellow 2037
62 YGZOOG 30.10 90.00 | 23.40 2.85 6.294 33.25| 1.71 | White 12%.2
63 YG£81006 44.65 105.74 | 39.69 2.09 20.0 | 55.23 | 1.33 | Yellow 24%.5
9 7 0
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