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ABSTRACT

The present heterosis study comprises of twelve parents which includes eight males, four females and thirty-two
crosses along with two checks of pearl millet. The genotypes were evaluated in Randomized Block Design with
two replications during Kharif 2025, at experimental farm of National Agricultural Research Project, Chh.
Sambhajinagar. Observations were recorded for 11 characters viz., days to 50% flowering, days to maturity,
plant height, number tillers per plant, panicle length, panicle girth, Zn content, Fe content, fodder yield per plant,
test weight and grain yield per plant. The mean sum of squares for parents and crosses exhibited highly
significant differences for all the characters. Parents vs crosses differed significantly for all the characters. The
mean sum of squares for parents further partitioning of the variance due to various source of variation also
showed the significant differences for all the characters under study. Among the parents, ICMA-92888A among
the lines and 17592R and 15333R among testers exhibited significant and desirable GCA effects for seed yield
and most of the traits. These parents can be utilized for future breeding programme to produce high yielding
pearl millet crosses. The crosses ICMA-92888A x 18111R, ICMA-99555A x 17592R, ICMA-95111A x
15333R, ICMA-92888A x SBP-2R and ICMA-99555A x 15385R exhibited higher per se performance,
heterobeltosis and standard heterosis with positive and significant SCA effects and positive GCA effects for at
least one of the parents of every cross for seed yield per plant. Such crosses can be utilized for commercial
exploitation in peal millet.
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INTRODUCTION:

Pearl millet, also known as bajra (Pennisetum glaucum (L.) R. Br.), ranks as the sixth most important cereal
crop globally and the fourth in India, following rice, wheat, and maize. It is widely referred to by various names
such as cat tail millet, spiked millet, bulrush millet, cumbu, and is locally called bajra or bajari in different
regions. This crop belongs to the Poaceae (Gramineae) family, with a chromosome number of 2n = 14, and falls
under the Pennisetum genus and glaucum species. Pearl millet is cultivated on 30 million ha in the arid and semi-
arid tropical regions of Asia and Africa, contributing 40.51% to global millet production, with 60% of the
cultivation area located in Africa and 35% in Asia (4dnonymous, 2024). Pear]l millet is an erect annual plant,
growing between 5 to 6 feet tall, with varying numbers of tillers. It is known to have a secondary polyploidy
nature (Swaminathan and Nath, et al. 1956). Pear]l millet has a balanced genetic makeup but exhibits notable
inbreeding depression (Harinarayana et al. 1980). Therefore, varieties developed for pearl millet need to be
heterozygous to ensure heterosis (hybrid vigor) while also maintaining a homogeneous structure for uniform and
synchronous productivity. It is predominantly cross-pollinated due to protogynous flowering and wind-mediated
pollen dispersal, with an outcrossing rate generally exceeding 85% (Gupta et al., 2022). These characteristics
make it ideal for hybrid breeding programs.

MATERIALS AND METHODS

The experimental material consists of four lines (ICMA-98222A, ICMA-95111A, ICMA-92888A, ICMA-
99555A) and eight diverse testers (F6-6R, 18111R, 15333R, 17592R, 16739R, 15535R, SBP-2R, 15385R). The
detailed information of parents including lines and testers with salient characteristics and crosses is presented in
(table 1 and table 2). These Four lines and Eight testers were crossed in Line x Tester mating system and thirty-
two crosses were effected during Summer 25. The experimental material included total forty-six entries
comprising thirty-two crosses, four lines and eight testers along with two checks AHB 1200 Fe and AHB 1269
were evaluated during Kharif 2025 at the Experimental field of National Agricultural Research Project (NARP)
Chh. Sambhajinagar. In the form of modified line x tester design as suggested by Arunachalam (1974).
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Table 1. Source and features of parental lines and check.

Sr. No. Lines Sr. No. Testers Sr. No. Checks
1. ICMA-98222A | 1. F6-6R 1. AHB 1200 Fe
2. ICMA-95111A | 2. 18111R | 2. AHB 1269
3. ICMA-92888A | 3. 15333R
4, ICMA-99555A | 4. 17592R
5. 16739R
6. 15535R
7. SBP-2R
8. 15385R
Table 2. Details of Pearl millet crosses.
Sr. No. | Crosses Sr. No. | Crosses
1. ICMA-98222A x F6-6R 17. ICMA-92888A x F6-6R
2. ICMA-98222A x 18111R | 18. ICMA-92888A x 18111R
3. ICMA-98222A x 15333R | 19. ICMA-92888A x 15333R
4. ICMA-98222A x 17592R | 20. ICMA-92888A x 17592R
5. ICMA-98222A x 16739R | 21. ICMA-92888A x 16739R
6. ICMA-98222A x 15535R | 22. ICMA-92888A x 15535R
7. ICMA-98222A x SBP-2R | 23. ICMA-92888A x SBP-2R
8. ICMA-98222A x 15385R | 24. ICMA-92888A x 15385R
9. ICMA-95111A x F6-6R 25. ICMA-99555A x F6-6R
10. ICMA-95111A x 18111R | 26. ICMA-99555A x 18111R
11. ICMA-95111A x 15333R | 27. ICMA-99555A x 15333R
12. ICMA-95111A x 17592R | 28. ICMA-99555A x 17592R
13. ICMA-95111A x 16739R | 29. ICMA-99555A x 16739R
14. ICMA-95111A x 15535R | 30. ICMA-99555A x 15535R
15. ICMA-95111A x SBP-2R | 31. ICMA-99555A x SBP-2R
16. ICMA-95111A x 15385R | 32. ICMA-99555A x 15385R
RESULTS AND DISCUSSION

Heterosis is a natural phenomenon which makes hybrid offspring of genetically diverse individual and display
improved physical and functional characteristics relative to their parents (Shull 1948).

Negative heterosis is desirable for the character days to 50% flowering. The values for better parent heterosis
fluctuated between -16.70% to 5.42% whereas, the cross ICMA-92888A x SBP-2R (-16.70%) showed highest
negative significant heterosis over better parent. The cross ICMA-92888A x 15535R (5.42 %) showed positive
heterosis over better parent. The heterosis over standard hybrid check AHB 1200 Fe ranged from (-15.41 %) to
(6.02%) whereas the cross ICMA-92888A x 18111R (-15.41%) recorded highest significant negative heterosis
over standard check AHB 1200 Fe. The heterosis over standard check AHB 1269 ranged from (-14.45%) to
(7.22%). The cross ICMA-92888A x 18111R (-14.45 %) showed highest significant negative heterosis. Twenty-
five crosses showed significant negative heterosis over both the checks.

Negative heterosis is desirable for days to maturity. The values for better parent heterosis fluctuated between -
13.87% to 2.47 % whereas, the cross ICMA-92888A x SBP-2R (-13.87%) showed highest negative significant
heterosis over better parent. The cross (ICMA-95111A x 15385R) 2.47 % showed lowest heterosis over better
parent for days to maturity. The heterosis over standard hybrid check AHB 1200 Fe ranged from (-8.30%) to
(1.25%) whereas the cross ICMA-92888A x 18111R (-8.30%) showed highest significant negative heterosis
over standard check AHB 1200 Fe. The heterosis over standard check AHB 1269 ranged from (-10.04%) to
(1.79%) The cross from ICMA-92888A x 15385R (-10.04%) showed highest significant negative heterosis.
Twenty-one crosses showed significant negative heterosis over both the checks.

Under the investigation, the negative heterosis for plant height was considered as desirable, and over better
parents it ranged between (-27.36%) to (20.88%). The cross ICMA-98222A x 17592R (-27.36%) showed
significantly highest negative heterosis over better parents. The heterosis over standard hybrid check AHB 1200
Fe ranged from (-18.90%) to (25.26%) whereas the cross ICMA-98222A x 15333R (-18.90%) showed highest
significant negative heterosis over standard check AHB 1200 Fe. The heterosis over standard check AHB 1269
ranged from (-22.99%) to (18.94%) The cross ICMA-98222A x 15333R (-22.99%) recorded highest negative
significant heterosis. Seventeen crosses showed significant negative heterosis over both the checks.

Positive heterosis for number of tillers per plant was considered as desirable. The heterosis over better parent
ranged from ( -56.52 %) to (217.27 %). The cross ICMA-92888A x 18111R (217.27 %) showed highest positive
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heterosis over better parent, followed by ICMA-92888A x SBP-2R (119.23 %). The heterosis over standard
hybrid check AHB 1200 Fe ranged from (-47.86 %) to (84.21 %) and AHB 1269 ranged from (-42.86 %) to (100
%). The heterosis over standard hybrid check AHB 1200 Fe (84.21 %) ICMA-99555A x 17592R and second
heterosis over standard hybrid check AHB 1269 (100 %) ICMA-99555A x 17592R displayed highest positive
over standard check. Eleven crosses showed positive heterosis over both the checks.

Positive heterosis for panicle length was considered as desirable. The heterosis over better parent ranged from (-
33.33%) to (22.61%). The hybrid ICMA-92888A x 18111R (22.61%) recorded highest positive significant
heterosis over better parent, followed by ICMA-99555A x 17592R (13.39 %). The heterosis over standard
hybrid check AHB 1200 Fe ranged from (-26.27) % to (29.95 %) and AHB 1269 ranged from (-27.70 %) to
(27.60 %). The heterosis over standard hybrid check AHB 1200 Fe (29.95%), ICMA-92888A x 18111R and
second standard hybrid check AHB 1269 (27.60 %) ICMA-92888A x 18111R exhibited highest positive
heterosis over standard check. Twelve crosses showed positive heterosis over both the checks.

Positive heterosis for panicle girth was considered as desirable. The heterosis over better parent ranged from (-
44.62%) to (19.54%). The hybrid ICMA-98222A x 17592R (19.54 %) showed highest positive significant
heterosis over better parent, and hybrid ICMA-98222A x SBP-2R ( -44.62 %) showed negative heterosis over
better parent. The heterosis over standard hybrid check AHB 1200 Fe ranged from (-20.45 %) to (64.09 %) and
AHB 1269 ranged from (-25.53 %) to (53.62). The heterosis over standard hybrid check AHB 1200 Fe (64.09%)
ICMA-98222A x 17592R and second standard hybrid check AHB 1269 (53.62%) ICMA-98222A x 17592R
recorded highest positive significant heterosis over standard check. Sixteen crosses showed positive heterosis
over both the checks.

Positive heterosis for test weight was considered as desirable. The heterosis over better parent ranged from (-
23.16 %) to (61.40%). The hybrid ICMA-99555A x 17592R (61.40%) showed highest positive significant
heterosis over better parent, and hybrid ICMA-92888A x 16739R (-23.16 %) showed negative heterosis over
better parent. The heterosis over standard hybrid check AHB 1200 Fe ranged from (-17.59 %) to (69.64 %) and
AHB 1269 ranged from (-17.92 %) to (61.02 %). The heterosis over standard hybrid check AHB 1200 Fe (69.64
%) ICMA-92888A x 18111R and another standard hybrid check AHB 1269 Fe (61.02 %) ICMA-92888A x
18111R displayed highest positive significant heterosis over standard check. Ten crosses showed positive
heterosis over both the checks.

Positive heterosis for grain yield was considered as desirable. The heterosis over better parent ranged from (-
33.41 %) to (22.89%). The hybrid ICMA-99555A x 15385R (22.89 %) showed highest positive significant
heterosis over better parent, and hybrid ICMA-99555A x F6-6R ( -33.41 %) showed lowest heterosis over better
parent. The heterosis over standard hybrid check AHB 1200 Fe ranged from (-20.18 %) to (48.19 %) and AHB
1269 ranged from (-25.98 %) to (37.43 %). The heterosis over standard hybrid check AHB 1200 Fe (48.19%)
ICMA-92888A x 18111R and second standard hybrid check AHB 1269 Fe (37.43%) ICMA-92888A x 18111R
displayed highest positive heterosis over standard check. Eleven crosses showed positive heterosis over both the
checks.

Positive heterosis for fodder yield was considered as desirable. The heterosis over better parent ranged from (-
29.79%) to (28.60 %). The hybrid ICMA-92888A x 17592R (28.60%) showed highest positive significant
heterosis over better parent, and hybrid ICMA-98222A x 15333R (-29.79 %) showed lowest heterosis over
better parent. The heterosis over standard hybrid check AHB 1200 Fe ranged from (-20.57 %) to (15.60 %) and
AHB 1269 ranged from (-17.04 %) to (20.74 %). The heterosis over standard hybrid check AHB 1200 Fe
(15.60%) ICMA-92888A x 17592R and second standard hybrid check AHB 1269 (20.74%) ICMA-92888A x
17592R displayed highest positive heterosis over standard check. Eighteen crosses showed positive heterosis
over both the checks.

CONCLUSION

1. Significant negative heterosis for earliness was observed in twenty-five crosses. The cross ICMA-92888A x
SBP-2R recorded the highest negative better-parent heterosis (-16.70%) for days to 50% flowering, indicating its
suitability for developing early maturing hybrids.

2. For grain yield per plant, the highest significant standard heterosis over both checks was exhibited by
ICMA-92888A x 18111R, followed by ICMA-99555A x 17592R, ICMA-95111A x 15333R, ICMA-92888A x
SBP-2R and ICMA-99555A x 15385R, indicating their superiority for yield improvement.

3. The cross ICMA-99555A x 17592R expressed the highest positive standard heterosis for test weight over
better parent, while ICMA-92888A x 18111R showed highest significant standard heterosis over both checks
and ICMA-95111A x 15333R also showed remarkably high positive heterosis for both test weight and grain
yield. Four hybrids recorded significant superior standard heterosis over both the ckecks.
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Table 3 Analysis of variance for different characters in Pearl millet.

g DF Days to 50% Days to Plant height No. of liam:ll: Panicle Test weight | Grain yield Fodder
ouree - flowering maturity (cm) tillers/plant ::1?1) girth (cm) ) &) yield ()
Replications . 008 09g 376 005 032 0.02 0.07 0.01 026
12.61 ** 2230 %% T17.67 #* 0.02 #* 20.78 ** 0.46 ** 15.66 ** 91.43 #= 68.84 +=
Genotypes 3
Parents 14.64 #* 10.75 #= 1105.16 *=* 0.81 #* 7.18 *=* 0.03 ** 338+ 2081 += 100.53 **
1
Crosses 1031 #* 16.21 #% 602.49 *# 0.99 #* 25,13 ## 0.51%* 20.06 ** 111.37 #* 50.58 *=
31
Parents v/s 1 61.63 ** 23895 #* 26.19 ** 117 3575 % 3.03 ** 1425 %= 150.98 *=* T35
Crosses
Error 43 034 0.66 1028 0.07 043 0.02 0.07 045 0.69

Table 4. The estimates of heterosis over better parent (BP) and standard check (SH) for various characters in
Pearl millet.

Sr. Crosses Days to 50% flowering Days to maturity Plant height (cm)

No. BFH 5H1 S5H2 BFH SH1 5H2 BFH 5H1 SH2
L ICMA 982274 x F6-6R. -1.94 -4.89 == -3.80 -6.28 ** 660+ | B3T* 0.80 117 393 *
2. ICMA-08220A x 18111R. -1.21 -1.71 %= -6.63 ** -4.46 ** 0.00 -190* 20.88** | 19.09* | 13.08**
3. ICMA-98227A x 13333R 247* -3.57 %= 247 * -1.26 -1.59 346 | 2603 % | -1800%F | (2109
4. ICHMA-08222A x 1T592R -6.33 ** -8.27 ** -7.23 ** -3.08 ** 4L | 535+ [ 2736%F | 17467 | 2182+
5 ICMA-08220A = 16730R -1.21 -1.71 %= -6.63 ** -3.65 *=* S3OR** | SRO*F | IRBOFF [ 556 | 1032%
6. ICMA-982274 x 13335R. -11.03 *= -10.53 == 9.5 ** 445 % 2239% | 424% -0.98 031 475%*
T ICMA-98222A x SEP-2R -12.00 ** -4.89 == -3.80 ** -13.45 == S6l6 % | -BO4*F -3.80 I -T.98 #*
8. ICMA-98227A x 13385R -1.45 ** -4.32 %= -3.23 ** -1.14 -1.48 S335** | 2091 % [ .15.19* | 1947 *
9. ICMA-95111A x F6-6R -1.74 470 #* -3.61 *+* -7.30 % 614 % | 707+ -4.00 364 -850+
10. ICMA-95111A x 18111R -2.36* -6.95 == -5.89 ** -8.70 ** S 44 | 525 3.13 161 -3.52
11. ICMA-95111A x 13333R -0.32 %= -10.34 == 933 ** -8.76** S7.62% | 938 [ (1746** | BS1** | 1408*

2 ICMA-93111A x 1T392R. -4.09 #= -6.93 == -3.89 ** -5.31 %= -432% | ad4 [ 2093 %% | -1038% | 1490+
13. ICMA-95111A = 167398 2.36* -6.95 ** -5.89 ** -9.10 ** W79 # | 071 | 2735+ [ L1550 | 1977
14. IChMA-95111A x 15535R. -8.41 ** -7.80 *#* -6.84 *+* -0.89 125 -0.67 372 06* -0.23
15. ICMA-95111A x SBP-2R -12.70 ** -3.64 %= -4.56 ** -8.61 ** -1.02 -2.90 *=* 871+ 0.51 *= 3.09%
16. ICMA-95111A x 13385R 537 = 2107 -0.85 247¢ 375 ** 1.7% J1227#+ | 503+ | 1047 %
17. ICMA-02888A x F6-6R. 077 -1.13 0.00 -3.81 %= -239% | 424 %* -3.82 -3.46 -§.33 %+
18. ICMA-92888A x 18111R -13.79 == -15.41%= [ 1445 % -12.17 == -B08*+ | 082 [ 009* | .1044% | -1496*
19. ICHMA-02888A x 15333R. 114 -2.26* -1.14 -1.35 0.11 -1.79 -2.39 6.70 ** 141
20. ICMA-928884 x 17592R -2.87 % -4.70 ** -3.61 ** -4.71 = 2330 | 513 | 1471 %* -3.34 -8.21 *=*
21. ICMA-928884 x 16735R 421 == -6.02 == -4.94 ** 2213 -0.68 SD.57 *=* 223 18.90 ** | 12.90 **
22. ICMA-928884 x 15535R 341 %= 6.02 ** 722 ** 22 341 ** 143 555 %= 6.92 ** 152
23. ICMA-928884 x SEP-2R -16.70 ** -9.96 ** -8.94 ** -13.87 == 671 | B4R [ 907* | -B40** | -13.02**
4. ICMA-928384 x 15385R 027 == -6.20 *= -3.13 %+ 064 %= -830% | 1004 [ -1129%* | 488* | Deg*
25. ICMA-995554 x F6-6R. -11.43 *= -14.10%= | -13.12 % -9.88 *= -6.60 % | -B3T** | -1538** | -BRO*F* | -1340%*
26. ICMA-995554 = 18111R -0.20 -3.26 % -4.18 ** 620 ** -1.32 J368** | 2134+ [ 1532%® | -19.58%*
1. ICMA-995554A x 15333R -0.38 -1.50 -0.38 -5.40 S205F | 3o1Hk | 1482 | gel v | (1132
28. ICMA-995554 x 17592R -10.94 *= -12.78 % | 1179 % -10.10 ** 683+ | B39+ [ 529 735 ** 1.94
19. ICMA-995554 x 16730R 1.98 -320 ** -2.09 £.92 ** 353 | 536 770 *#* 2536+ | 18.94 **
30. ICMA-995334A x 13533R -1.48 *= -6.93 == -3.89 ** -7.79 = 444 | g5 [ J1019% | 439% | 931w
31 ICMA-995554 x SBP-IR. -1.30 ** 0.19 133 -8.61** -1.02 -2.90 ** -3.04 439* -0.88

2. ICMA-993554 x 15383R -12.55 ** -0.50 == -8.56 ** -8.36 ** -533% | 703 4.82% 247 -2.70
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Table 3. cont...

ISqr. Crosses — No. of tm;lr;fer plant - EPHPanic]e leglg{l.:l {cm) - _— Panicle g;tih (cm) -

0.
L ICMA-98220A x FE-6R. -52.17 ** -42.11 ** 3714 * -19.83 ** -18.89 == | _20.3§%* | .28.37%=* -3.91 -11.91
2. ICMA-982220A x 18111R -43 48 ** -3138* 2571 -17.83 ** -12.90 %5 | 14 48%F | 2333 %% 043 -3.96
3. ICMA-98222A x 15333R -10.87 7.89 17.14 -1133 ** 461 171 2178 21.14 *# 13.40
4. ICMA-98222A x 1T50R -13.04 526 14.29 418 1475 ** | 12,67 ** 16.54 == 64.00 *= | 53,62 **
5. ICMA-93220A x 16T30R -52.17** 4211 ** -37.14 % -13.25 #* -0.46 -2.26 -21.45 *# 3.18 -3.40
6. ICMA-98222A x 15535R -50.00 ** -36.84 * -31.43 -33.33 ** -26.27 %= | 2760 | -2635%F 545 -1.28
T ICMA-98222A x SBP-2R. -56.52 ** -47.37 ** -41.86 == 152 23.04% | 20.81%% | 4462%% | _2045%*% | 23 33%*
8. ICMA-98222A x 15385R -52.17 ** -42.11 ** 3714 * -18.02 ** S16.13 %= | J17.65%F | 5490 =# -6.82 -12.77
9. ICMA-95111A x F6-6R. -35.00 * 23158 * 251 -14.09 ** -12.90 %= | _14.48%* | 34483 -5.00 -11.06
10. ICMA-95111A x 18111IR -12.50 -26.32 -20.00 -28.70 ** -24.42 %% | 25.79%F | 40.13% -13.1%8 -18.72%*
11. ICMA-95111A x 15333R 3043 * 57.89 *#* 71.43 == 8.20 ** 2765 % | 15343 141 4705 *= | 37.66 **
2. ICMA-93111A x 1T30R 62.50 == 3684 * 48.57 == 2.09 12.44 %= | 1041 *= -11.13 % 28.86 == [ 20.64 ==
13. ICMA-951114 x 16739R -18.73 -3158 % B -28.51 ** -15.67 %= | 17.19%* | _36.03 =* -1.27 -13.19
14, ICMA-93111A x 13335R -20.83 0.00 837 -11.25 ** -1.84 -3.62 -34.17 == -4.55 -10.64
15, ICMA-95111A x SBP-2R -31.23 4211 ** -37.14 % 2.28 23.06% | 21.72%% | -27.27%* 545 -1.28
16. ICMA-95111A x 15385R -6.23 -21.05 -14.39 -10.36 ** -330% 055 %= [ 2§33 *= 6.82 0.00
17. ICMA-92838A x F6-6R. -35.00 * -31.58 * 22371 -11.43 #+ -10.60 *= | -12.23%* -1.34 33.64 %= | 23.11 %=
18. ICMA-92888A x 18111R 217.27 ** £3.68 ** 8943 == 2281 ** 2085 == | 27.60%*= 16.61 ** 3785 #= | 4787 ==
19. ICMA-92888A x 13333R -39.13 ** -26.32 -20.00 -23.78 ** -12.44 % | _14.03%* -1443 % 1591 % 8.51
20. ICMA-92888A x 17591R. 9091 =+ 10.53 20.00 -126 8.76%* 679 # 977 2386%= | 15%5*%
21 ICMA-92888A x 16739R -31.23 -42.11 ** -37.14 * -24.10 ** -12.90 %= | .14 48** -10.07 21.82*= | 1404
22, ICMA-92888A x 15533R. -45.83 *#* -31.58 % 22371 -25.83 ** -17.97 %% | 10446+ -13.65 % 2364%% | 1574%
23. ICMA-92888A x SBP-2R 119.23 ** 50,00 ** 62.86 == 152 23.04 * | 20.813*= -1.11 4205 *= | 32.98 *=
24, ICMA-92888A x 15383R, -6.23 -21.03 -14.29 -9.46 ** -1.37 % 903 %= [ 2921 %= 136 -3.11
25 ICMA-983354 x F6-6R. 3182 % -21.05 -14.39 -6.47* 0.00 -1.81 -28.66 *= 4.08 -2.55
26. ICMA-99355A x 18111R. -40.91 =+ -3138 % 22571 -15.95 ** -10.14 %% | -11.76%* | -28.97 % 3.64 -2.98
27. ICMA-29355A x 15333R -17.39 0.00 8.37 -18.35 ** -3.69 -5.43 -6.23 36.82 *% | 28.00 ==
28. ICMA-99555A x 17592R. 59.09 =+ 8421 ** 100.00 ** 13.39 *=* 2488 ** | 21.623*= 6.39 3523 *= | 4532 %=
29, ICMA-29335A x 167T30R -36.36 ** -26.32 -20.00 -12.05 ** 0.92 -0.90 -26.48 ** 7.27 0.43
30. ICMA-993554 x 15535 -28.17* -10.53 -1.86 -12.50 ** -3.23 -4.98 -35.51 *= -3.91 -11.91
3L ICMA-99355A x SBP-2R. 2727 % -15.79 -8.37 -12.55 ** 3.99 4.07 436 5227 %% [ 4355 ==
32 ICMA-993554 x 15385 18.18 3684 * 4§.57 == -3.17 18.89** | 16.74 *= -4.98 38.64 *= | 2070 ==

Table 3. cont...
Sr. Ne. Crosses o . N TR R
L ICMA-98220A x F6-6R. -3.30 7.32 ** 1.86 -25.88 ** 5.12% -1201%* | -BI12*= =372 % 0.36
2. IChMA-982274 ¢ 18111R -5.78 * 3.30 -1.85 -28.06 ** -15.06 %% | J2123%* 0.68 3.50 %= | 10.19 **
3 ICMA-98222A x 13333R 1482 ** 25.80 ** 19.49 *= 2.68 27.11%F | 17.88%% | -20.79%F | _16.84%F | -13.15%*
4. ICHMA-98222A = 17392R 415 14.20 ** §.30 ++ 927+ 3133 % | 21.79%% | 2420% | 2057 | -17.04%
5. ICHMA-98220A = 16739R. -21.03 ** -10.80 % | 1534 ** -23.00 ** -3.31 S10.34%*% | 2161 %% | -13.83%% | -10.00%*
[} ICMA-98222A x 153535R -21.09 ** -13.48 %+ | 1788 ** -21.96 ** Q04 EE | 154 | 2302 | Q73R | 574
T ICMA-98227A x SBP-2R. -9.12 ** -0.36 S42* -26.75 ** -13.55 %% | .19.83** | -11.37** | .6.03 ** -1.85
8. ICMA-98222A x 13385R -17.59 ** -0.64 #* -14.24 ** -21.43 #* 723== | 13097 | _984== 0.71 5.19 ==
9. ICMA-95111A x F6-6R. -12.63 ** -3.04 -7.97 *=* -21.82 ** -1.20 -8.38 ** 16.13 ** | 1489 ** | 20.00 **
10. IChMA-95111A = 18111R -14.68 ** 1125+ | 1576 #* -19.73 #* -4.52 % S1145% | 1300=% | _1277# | RO ==
11. ICMA-93111A x 13333R 60.60 ** 61.61 ** 5339 %=+ 17.03 ** 44B8%F | 3436%F | -2216% | -180%* -3.70F
12. ICMA-97111A = 17392R 43.47 ** 30.00 ** 4237 #* 13.78 ++ 36.75 % | 26.82** 1063 ** | -4.08 ** 0.19
13. ICMA-95111A = 16739R. -21.34 ** -11.16 %% | 1568 ** -25.03 ** 452 % -11.45%* | 661 *= 2.66 120 ==
14. ICMA-95111A x 153535R S18.10 ** 1750 | 2178 2037 #* 1596= | 2207 | 463 %= 13.12*= | 18.15 **
15. ICMA-95111A x SBP-2R. -0.67 ** -9.11 #* -13.73 ** -21.01 ** -6.02%* | J1285%F | _1940FF | J14.54%% | 10.74%*
16. IChA-95111A = 13385R -12.51 ** -11.96 *+ | 1644 ** -24.81 #* -10.54 %% [ 17.04%*+ | _1746%* | 780 ** 370 *
17. ICHMA-92888A x F6-6R. -6.60 ** 3.66 -1.61 -18.30 ** 422% -3.33 538 == 426 % 8.89 ==
18. IChA-92888A = 18111R 54.72 ** 60,64 ** 61.02 ** 10.13 *+* 48.19 % | 3743 %* -2.27 -0.89 352%
19, ICHMA-92888A = 13333R. -13.31 ** -7.14 % -11.86 ** -10.90 #* 10.84 == 2.7 -2.09% 1489 %= | 20.00 *=
20. ICHMA-92888A x 17502R 28.66 ** 41.07 ** 33.90 ** 6.05 ** 3103 | 2235%= | 28.460%* | 15.60%* | 20.74=*
21. ICMA-92888A x 167398 -23.16 ** <1321 ** | .17.63 ** -28.97 *=* -8.43 % | J1508%* | -516%* 426 *= 8.89 ==
22 ICHA-92888A x 15535R. -20.44 ** S12.77* | 1720 ** -31.4§ #* S14.76 %% | 2085 %% | (1375 ** 2.30 6.85 ==
13. ICMA-92888A x SBP-2R 41.69 ** 33.36 ** 4746 %+ 13.30 *+* 4367 %% | 3324% 1.34 745%% | 1222%*
4, IChA-22888A x 15385R -21.25 ** -13.66 %+ | -18.05 ** -30.02 ** -1295 % | 1927 *=* -0.32 11.35 % | 16.30 **
15, ICMA-99355A x F6-6R. -22.12 ** S13.5T7*F | 1797 % -33.41 ** -14.76 3% | -20.95 == 2.33 124 3.74 ==
26. ICMA-89555A x 1B111R. -13.39 ** -9.91 #* -14.49 ** -30.26 ** 2018 | 2588 | 420%* -1.84 1.48
27. ICMA-99555A x 15333 -1.51 -0.80 585 * -7.06 ** 15.06 = | 6.703* -§.38 == 8.51%* | 13.33%**
28. ICKMA-895554 x 17502R 61.40 ** 68.75 ** 60.17 ** 2231 ** 4609 | 3631** | 2409=* | 10.11** | 15.00**
29. A x 167398 S17.71 ** -7.03 #* -11.78 *#+ -2325 %+ -1.03 -8.24 %= -9.84 == -0.89 352%®
30. ICMA-90555A x 15535R -13.96 ** -1336 % | 1066 ** -20.26 #* -8.73 %% | [1336%* | _1480** 1.06 3.56 **
3L ICMA-993555A x SBP-2R. -12.41 ** S1179 % | 16.27 *#* -21.38 ** -10.24 3+ | -16.76 == -0.17 3.85%% | 10.56**
32, ICKA-895554A x 15385R. 30.71 ** 51.79 ** 44.07 ** 22 89 ** 40.66 ** = -8.73 == 1.95 6.48 ==
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