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A Genetic approach to Yaakov’s Sheep
Based upon and an essay by Prof. Yehuda Feliks
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Genetics and Jacob’s Sheep
Dr. Yehuda Feliks
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Prof. Yehuda Feliks, an eminent scholar in the 

study of material life in the Bible and in the 

sources of the Sages, was a professor of 

Talmud and Botany in Bar-Ilan University. The 

numerous books that he has published in the 

field of Botany and Zoology in the Bible and in 

the literature of the Sages have been acclaimed 

world-wide for their innovative approach to the 

interpretation of the sources.

- Bar Ilan Press 

http://www.biupress.co.il/website_en/index.asp?action=author_page&aet_id=186


If we see that Yaakov, an ancient shepherd, was familiar with genetic breeding,  why is it that the laws of heredity were not

formulated until 1865 by Gregor Mendel?

1. In humans, the heredity presumptions were different from current genetics:                             (Niddah 31a)    “Our Rabbis 

taught: There are three partners in man, the Holy One, blessed be He, his father and his mother. His father supplies the 

semen of the white substance out of which are formed the child's bones, sinews, nails, the brain in his head and the white in

his eye; his mother supplies the semen of the red substance out of which is formed his skin, flesh, hair, blood and the black

of his eye; and the Holy One, blessed be He, gives him the spirit and the breath, beauty of features, eyesight, the power of 

hearing and the ability to speak and to walk, understanding and discernment.”  Prof. Feliks understands this piece as 

ascribing a primary heredity role to the father. It can be argued that God contributes the primary essentiall human traits; both 

the mother and father provide only the physical makeup. In ancient times, brain function was not known as it is today. 

Accordingly, the brain does not have to seen as a primary contribution.

2. In animals, Prof. Feliks sees the following Talmudic citation as indicating that the mother had a primary share in the child’s 

traits with the father having a secondary share (Chulin 69a) “that we must take into consideration the seed of the male 

parent” Prof. Feliks understands this statement to mean that an animal’s traits are primarily from the mother. However, for 

some halachik applications, the father’s contribution needs to be considered. Dr. I. Epstein (notes to the Soncino edition of 

the Talmud) sees this citation as equal contribution of father and mother traits to the child.

3. Dr. Epstein, in note 10 on Chulin 69a writes “v. infra 79a. The meaning is that the creation of each offspring is directly 

attributable half to the female dam and half to the male sire.”  For this reason, one may mate mules whether the father was a 

horse and the mother was a donkey or vice versa. They are both considered the same species and not prohibited by 

Kilayim.

4. There was a belief in the stability of the species. Since creation, no changes have crept in.  (Niddah 31a and Sifre Dvarim, 

306. The fact that Yaakov demonstrated otherwise could have been ascribed to a super-natural miracle of God.



Genesis Chap 30
ֹּאֶמרלא ֹּאֶמר ַיֲעקֹּב; ָלְך-ָמה ֶאֶתן, ַוי ֹּא, ַוי ִלי  -ַתֲעֶשה-ִאם--ִלי ְמאּוָמה-ִתֶתן-ל

ֹּאְנָך ֶאְׁשמֹּר, ַהָדָבר ַהֶזה .ָאׁשּוָבה ֶאְרֶעה צ

31 And he said: “How much shall I pay you” And Yaakov said, “Pay me nothing. If you do the 

following, I’ll shepherd your sheep” 

ֹּאְנָך ַהיֹום-ֶאֱעבֹּר ְבָכללב חּום  -ֶשה-ֶשה ָנקֹּד ְוָטלּוא ְוָכל-ָהֵסר ִמָשם ָכל, צ
.ְשָכִרי, ְוָהָיה; ָבִעִזים, ְוָטלּוא ְוָנקֹּד, ַבְכָשִבים

32 ”I will go through your flock today picking out any spotted, striped or brown sheep, or striped or 

spotted goats. That will be my pay.”

ֵאיֶנּנּו  -כֹּל ֲאֶׁשר:ְשָכִרי ְלָפֶניָך-ָתבֹוא ַעל-ִכי, ִבי ִצְדָקִתי ְביֹום ָמָחר-ְוָעְנָתהלג
.ִאִתי, ָגנּוב הּוא--ְוחּום ַבְכָשִבים, ָנקֹּד ְוָטלּוא ָבִעִזים

33 ”Tomorrow, inspect what I’ve done. If it’s in my flock and it’s not spotted, striped or brown, it’s 

stolen.”

ֹּאֶמר ָלָבןלד .ְיִהי ִכְדָבֶרָך, לּו:ֵהן, ַוי 34 And Laban said: “Agreed”

ָהִעִזים  -ְוֵאת ָכל, ַהְתָיִׁשים ָהֲעֻקִדים ְוַהְטֻלִאים-ַוָיַסר ַביֹום ַההּוא ֶאתלה
.ָבָניו-ְבַיד, ַוִיֵתן; חּום ַבְכָשִבים-ְוָכל, ָלָבן בֹו-כֹּל ֲאֶׁשר, ַהְּנֻקדֹות ְוַהְטֻלאֹּת

35 That day, he (Lavan) removed all the sheep that were not pure white and goats that were not 

pure black. 

ֹּאן ָלָבן-רֶֹּעה ֶאת, ְוַיֲעקֹּב; ּוֵבין ַיֲעקֹּב, ֵבינֹו, ֶדֶרְך ְׁשֹלֶׁשת ָיִמים, ַוָיֶשםלו --צ
.ַהּנֹוָתרֹּת

36 Lavan placed the livestock he selected at a distance of 3 days journey from Yaakov. Yaakov’s 

job was to shepherd the remaining white sheep and black goats.

--ְפָצלֹות ְלָבנֹות, ַוְיַפֵצל ָבֵהן; ְולּוז ְוַעְרמֹון--ַמַקל ִלְבֶנה ַלח, לֹו ַיֲעקֹּב-ַוִיַקחלז
ף ַהָלָבן .ַהַמְקלֹות-ֲאֶׁשר ַעל, ַמְחשֹּ

37 Yaakov took sticks of moist livne, luz and armon and whittled them, showing the white inside.

ֹּאןָ  --ְבִׁשְקתֹות ַהָמִים, ָבְרָהִטים, ַהַמְקלֹות ֲאֶׁשר ִפֵצל-ֶאת, ַוַיֵצגלח ֲאֶׁשר ָתב
ֹּאן ֹּאן ִלְׁשתֹות ְלנַֹּכח ַהצ .ַוֵיַחְמָנה ְבבָֹּאן ִלְׁשתֹות, ַהצ

38 He set up the sticks at the drinking troughs in front of the livestock. The livestock came to drink 

and they went into heat.

ֹּאןלט ֹּאן; ַהַמְקלֹות-ֶאל, ַוֶיֱחמּו ַהצ .ֲעֻקִדים ְנֻקִדים ּוְטֻלִאים, ַוֵתַלְדןָ ַהצ The livestock went into heat on account of the sticks and they gave birth to speckled, spotted and 

striped offspring.

ֹּאן ֶאל, ִהְפִריד ַיֲעקֹּב, ְוַהְכָשִביםמ ֹּאן ָלָבן, חּום-ָעקֹּד ְוָכל-ַוִיֵתן ְפֵני ַהצ ; ְבצ
ֹּא ָׁשָתם ַעל, לֹו ֲעָדִרים ְלַבדֹו-ַוָיֶׁשת ֹּאן ָלָבן-ְול .צ

40 Yaakov separated the offspring into their own flocks. Then he directed Lavan’s flock to mate 

only with the speckled and brown sheep, not with any white sheep (which were Lavan’s sheep).

ֹּאן ַהְמֻקָשרֹות-ְבָכל, ְוָהָיהמא ֹּאן-ְוָשם ַיֲעקֹּב ֶאת, ַיֵחם ַהצ ,  ַהַמְקלֹות ְלֵעיֵני ַהצ
.ַבַמְקלֹות, ְלַיְחֵמָּנה--ָבְרָהִטים

41 Yaakov worked on breeding the sheep that were born early in the season. 

ֹּאןמב ֹּא ָיִשים, ּוְבַהֲעִטיף ַהצ .ְוַהְקֻשִרים ְלַיֲעֹקב, ְוָהָיה ָהֲעֻטִפים ְלָלָבן; ל 42 He did not breed the sheep born late in the season; they were for Lavan. The early born 

were for Yaakov’s use. And Yaakov became very rich.



Lavan: What shall I pay you?

Yaakov: Nothing. I’ll shepherd your sheep for all the striped and spotted ones.

Felicks: This idea appeared very attractive to Lavan.

Lavan Sure! I get most, you get just a few.

3 ways to interpret this ‘deal’. Remember, Yaakov has just completed 14 years of shepherding for Lavan

without taking any pay except for the right to marry his wives, our mothers, Rachel and Leah. Whatever 

existing flock of striped and spotted existing now would be substantial compared to what he will be able to 

breed from now on.

1. Yaakov only takes the existing striped/spotted and grows that flock. דבר בעולם. Compromise

2. Lavan takes the existing striped/spotted and Yaakov has to breed new striped/spotted from the 

monochrome. דבר שלא בא לעולם. A futures deal. In Lavan’s mind – best deal for him.

3. Yaakov takes both existing striped/spotted plus the future crop. In Yaakov’s mind – best deal for him.

Then, as now, most sheep are white in the middle east. Goats are usually black. 

No more than 25% of sheep are partially brown (spotted, striped, brown).

No more than 25% of goats have any white in them (striped, spotted)



Lavan separated all existing striped, spotted and brown sheep and goats and handed them to his 

sons at a 3 day distance from Yaakov. All the white sheep and black goats were for Yaakov to 

shepherd.

Phenotype: What it looks like.

Genotype: The combination of dominant and recessive genes.

Sheep color trait: White is dominant, spotted is recessive.

Goats color trait: Black is dominant, spotted is recessive.

Animal genes are diploid, 2 chromosones per trait. Either 2 dominant, 2 recessive, or 1 dominant 

and 1 recessive.

If the genotype is 2 dominant, it is homozygous, pure, and if a sheep, its phenotype is white. If a 

goat, black (25%) Monochrome

If the genotype is 1 dominant, it is heterozygous. If a sheep, white. If a goat, black.(50%). 

Monochrome

If the genotype is 2 recessive, it is homozygous of a recessive trait. The sheep or goat will be 

spotted or striped (25%)

Naturally, Yaakov could not expect to earn much on this agreement, and it is possible that Lavan 

understood as much.

Here is where God’s natural miracle of genetics and Yaakov’s ingenuity work together.





God: Lift up your eyes and see that all the males mating with the females are all spotted and 

striped! (Gen. 31:12)

In the field, Yaakov may have seen monochrome males mating with the females. That was 

their phenotype.

The dream may have revealed that all those monochrome males were crossbreeds with a 

heterozygous genotype?

Yaakov and God partnered in this endeavor. Both were investors.

Yaakov contributed his capital: Know-how from years of work, research and effort.

God contributed his capital: Bequeathing knowledge overwhelming success as Yaakov’s 

reward.

Yaakov’ capital: Knowhow and effort.

1. Hybrid vigor (Heterosis). Heterozygous breed at a faster rate than homozygous. A 

veteran shepherd like Yaakov could recognize this. He identified the heterozygous 

animals based on gestation rate and kept breeding them. He did not breed homozygous.

2. ליעקבוהקשוריםללבןהעטופיםוהיהישיםלאהצאןובהעטיף . And the late born (Rashi and 

Onkelos) were not used for breeding. They were separated for Lavan. The early born 

(Rashi and Onkelos) were used by Yaakov for breeding.



Rashi-

Mekusharot – Those 

born early in the 

season. מבוכרות

Atufim – Those born 

late in the season. 

.מאוחרות





God’s Capital – a Miracle and a dream

1. Did God reveal the knowledge of genetics to Yaakov?

2. Did God only tell Yaakov, “I am with you and see how you have been victimized by Lavan.” Maybe God is 

reassuring Yaakov that what he is doing is not wrong.

3. Was the miracle in the fact that Yaakov learned a great deal from his 14 years of  shepherd work that he performed 

to earn his wives, our mothers? The ability to understand what one observes is a gift of God.

The Peeled Sticks – What was that?

1. A belief that what a woman sees during conception is transferred to the child. There is no scientific data upon which 

this claim can be based. 

2. According to Feliks, it was what shepherds did to encourage mating. Yaakov did it to show Lavan that he was 

following regular shepherd protocol.

3. Maybe the image of the sticks as apprehended by the sheep excited them and encouraged their mating activity.

4. Another possibility is that the sticks contained a chemical that mixed with the water in troughs and induced mating. 

We find that the sap of poplar contains salicin, an anti-inflamatory similar to aspirin. The Torah says that they were 

placed in the troughs and the sheep went into heat when they came to drink.

5. Maybe there was an epigenetic effect. Epigenetics is the study of heritable changes in gene expression that occur 

without a change in DNA sequence, and are phenomena which violate Mendelian principles. The problem here is 

that it is very difficult to control the environment in order to cause a predictable epigenetic consequence. Unless you 

say that Yaakov knew how to accomplish this.



Conclusion

We said in our prayers:

ה חונן הדעת"בא. חננו מאתך דעה בינה והשכל. אתה חונן לאדם דעת ומלמד לאנוש בינה

“You graciously bequeath knowledge to mankind and teach humans understanding. 

Please bequeath to us knowledge, understanding and sensibility. You, God, are the 

source of all blessing, bequeathing knowledge”

A miracle does not have to be super-natural. 

Our patriarch Yaakov teaches us that perseverance, honesty, research and learning is the 

road to God blessed success.


