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Abstract

Eighteen isonymic groups were investigated for this study. Minhas, Awan and Rajpoot surnames
commonly occur in the population of Jhelum. Mean coefficients of inbreeding vary between 0.01682 -
0.03422. Khokhar, Carpenter and Jat indicate the highest mean coefficients of inbreeding. An
association between prenatal deaths and mean F in first cousin offspring was not observed. However, a
non-significant association was seen between prenatal deaths and mean F in bradari - bradari distant
relations offspring. Lethal equivalents carried heterozygously per person range between 0.8064 -
10.0928 (JPMA 36: 249, 1986).

INTRODUCTION

Marriage pattern in Pakistan indicates that people tend to marry a partner bearing the same surname.
Marriages between isonymic groups are, however, not prohibited. These isonymic groups which are
called “Bradari” here, constitute many Bradari systems in a population.

Crow and Mange! measured inbreeding from marriages within isonymic groups under certain
conditions. This methodology was further applied on Peru? and Swiss? populations. The conditions
under which Crow and Mangel methodology is applicable, are not fulfilled by thispopulation. The
present study was carried out with a view to investigate the degree of consanguinity among various

isonymic groups in the Jhelum population. Studies on the subject have aheady been made by Shami

and Co-workers*” on other populations of Punjab, Pakistan indicating intercity variation in the

distribution of surnames, preference to marriage types and degree of consanguinity.

MATERIALS AND METHODS

The present investigation was carried out on sample population collected from Jhelum city (Punjab) for
the study of consanguineous and non consanguineous marriages. The details of this population .are
refered by Shami and Minhas.? In this report proportions of parental relationships, of offspring

mortality with mean F were analysed among various isonymic groups. Wright’s method® was used for
the calculation of mean coefficients of inbreeding. In this analysis only those isonymic groups were
included which contained at least ten married couples.

RESULTS

The proportions of parental relationships in various family surnames are shown in Table 1.



TABLE -1
Proportions of Parental Relationships in Isony mic Groups of Thelum Population.

Parental Relationships

Family Surname D1C 1C 134C D2C BDR B U

Arain - 24 2 - 1 18 20
- 36.92 3.07 - 1.54 27.69 30.77

Awan - 48 6 3 2 19 50
- 37.50 4.69 .34 1.56 14.84 39.06

Bhatti - 35 2 1 (] 15 29
- 42,68 244 1.22 - 18.29 35.36

Buit - 13 — - 3 6 14
36.11 - - 8.33 16.67 3889

Carpenter - 7 - - 1 3 3
- 50.00 - - 7.14 21.43 2143

Damyal - 8 - A - 5 8
316.36 - 454 = 2273 36.36

Gondal - 9 - 1 - 5 12
- 33.33 - 3.70 - 1852 44.44

Janjua - 22 1 - - 12 18
- 41.51 1.B8 - - 22.64 313.96

Jat - 14 - 2 1 3 10
- 43,75 - 6.25 312 15.62 31.25

Khokhar 1 9 1 - - 5 5
476 4286 4.76 - - 23.81 23.81

Malah - 3 - 1 1 4 4
- 23.07 - 7.69 7.69 30.77 20.77

Minhas - 93 13 1 3 43 T0
0.45 41.52 5.80 045 1.34 19.19 31.25

Mughal - 4 1 1 1 2 4
- 30,77 7.69 769 7.69 15.38 30.77

Qureshi - 3 - - 2 5
- 30.00 - - - 20,00 50.00

Rajput - 43 3 1 3 29 34
- 38.05 2.65 0.88 2,65 25.66 30.09

Sahi 1 22 4 - 1 18 20
1.54 33.84 6.15 - 1.54 27.69 30.77

Syed e 7 — - 4 4 5
- 35.00 - - 20.80 20.00 25.00

Tarer - 8 2 1 - 5 12
- 28.57 7.14 57 - 17.86 42.86

D1C. double first cousin., 1C. first cousin., 1%C. first cousin once removed., BDR. bradari distant relation., E. bradari
U. unrelated.

Khokhar have the highest and Minhas have the lowest proportions of double first cousins. First cousin
marriages are the highest among Carpenter, Jat and Bhatti, and the lowest in Malah and Tarer isonymic
groups. Mughal and Tarer surnames indicate the highest marriages among first cousin once removed
and the lowest marriages of this relationship are in Janjua and Bhatti. The highest representation of



double second cousin marriages is in Malah, Mughal and Jat but Minhas, Rajput and Bhatti showed the
lowest proportion of marriages in this relationship. Marriages among bradari distant relations are the
highest in Syed, Butt, Carpenter surnames, but the lowest in Minhas, Arain and Sahi. Bradari marriages
are the highest in Malah, Arain and Rajput, but the lowest in Awan, Mughal and Jat. Unrelated
marriages have the highest proportions in Qureshi, Gondal and Awan surnames, however, Carpenter,
Khokhar and Syed have the lowest representation of unrelated marriages.

The parental relationships are represented as 16.67% double first cousins, 100% first cousins, 55.56%
first cousins once removed. 50.00% double second cousins, 61.11% bradari distant relations, 100%
bradari relations and 100% unrelated relations. Percentage representation of each isonymic group in
descending order is Minhas 21.81; Awan, 1246% ; Rajput, 11.00; Bhatti, 7.98; Arain, 6.33; Sahi, 6.33;
Janjua, 5.16; Butt, 3.51; Jat, 3.12;Tarer, 2.73; Gondal, 2.63; Damyal, 2.14; Khokhar, 2.04; Syed, 1.95;
Carpenter, 1.36; Malah, 1.26; Mughal 1.26; Qureshi, 0.97. Total number of individuals in each
isonymic group were divided,.by the sample size to calculate percentage representation of each
surname.

Mean coefficients of inbreeding (F) for each isonymic group were calculated followin Wright’s method
(1922), which are shown Syed, 0.02187; Gondal, 0.02199; Butt, 0.02256; Arain, 0.022404; Mughal,
0.02404; Damyal, 0.02414; Rajpoot, 0.02489; Sahi, 0.02499;Awan,0.02563; Janjua, 0.026453; Bhatti,
0B278; Minhas, 0.02846; Jat, 0.02929; Carpenter, 0.03125; Khokhar, 0.03422.

Consanguinity effects in the isonymic groups studied here are shown in Table II.



T ABILE — i1
Percentage Distriburion of Prenatal Deaths (PLY), Postmatal Deaths (PID). Tooal Deaths D), Livebinthes
(LB}, Total surviving (TS, and Total Pregnancies CEP) in Parental Relationships of varicons Isomymic Growps -

Farcntal Relationships
Surname [ L= ~c B BIDR oy
Arain 1P 4000 8 S.00 i 25 .00 €5 OO sy
2. P> AT SO0 €32 12.50 €L 37F.50 3> 12 50 CEY
3. T E €3 .14 €23 2857 83 25 .00 €T
P 3457 23y 297 €5 34.20 P2y 28.25 CT S
sS.TSs 34 . as LSO Z .68 Car ] 3308 [e-2-01 28.73 CTFSDH
L b o a4 9SS CLORL D 311 Le=h ] 3I3I.S6 Ty 2837 L€ 3= ]
e . GG 6T C2O) e sle ) 3> 1O OO 3> 13 .33 e ]
= 23.53 Ay s B €33 23.53 53 a7 o6 By
= 51 .06 C2a) =.51 LB 14 . BO Ll ] 25.53 C12)
. 3B _ S0 2163 .95 L339y i CEL) a0 .11 (225D
2 IV DT C2ZL2) =T 3| 1a.1s CF T 39 .89 €21 T
= =T T1 €2 3650 F.11 22 a2 €& a8.7S 229
Ehvatti i S54.54 C1HE» Do 3 As.1S s> 21.21 AT
= 4T 83 €11 OO oo 3I0.a3 €7D 21 .73 5
=, s1.78 2o 5.36 £33 21.43 €1z 21.a3 CaLZN
- S BF L ) - 52> CLGN 18.36 (6Sy 3IOo.To LRy
S. a46G.22 CALS 3> - CLGH 17.52 (S8 Ii1L.42 [ asrS ]
. a47F.03 C1R=) Ao €19 18.08 CTO» 2o.97 (LLGH
Bute X OO i 3000 =31 SO 00 «s»
= 3636 a2 — > O €Ly S54.54 LS
3. =381 €S — 1S .OS Ay ST.E CL2)
“% 29.63 CH8 Z9 .01 2T “41.36 6Ty
= o, s P 5] = ETe gy (<4 SD 4.3 PR ]
Lo Z28.499 Esa=01 — Z29 OO0 €SO “ 2 e LT 3>
Carponter . i Vo e =) - [ MaTel oD OO O
> O O3 - Ch_ O €O O_O CO
= T OOy Oy 2> (s Malel O OO CO»
-5 S50.94 C27> — 28 _ 30 C15D Z20_.TS [ &)
S S0O.9-<% C27D> — 2R .30 CES) Z20.7TS [ B )
P 52 .73 2oy 2F. 2T CLSy 2OLO0 €11y
EramEriseal - B8 1S «=> €3> e (e & 4S.4s5 s
=. S53. 84 «T [Leh] s e L& & 28 .46 <S>
= 3T7T.50 «9)» C3 85._33 L2 41 .67 1O
- a7 =2 [ O 20 .62 [&-Te5 31.96 €313
e as.a3 €39 O 22 532 CASD 30.95 L2226
[N B I S CRED 3D 19 a3 C21 33.33 (326
CoTmdal = 92. 31 CLZ Ly [eReTa) €O OO €O
= TS @O 3> Oy e O 2500 1
ES s8.23 CLsy LY Ch_CRON Oy s5.88 (5]
a S0 =S €36 S5 1T .65 €21 AT o6 €S &)
s. 28 69 L33 =] 18 26 €21y aT.E2 55
= 3G.36 CAEm Y T 1S5 . 91 €21 a4z a2 S &)
Jamnjlea x_ SO0 Lo N8 h ] «=2» p e Byele ] L5 ] IO OO Gy
=_ 6250 €52 L0 Z5 OO 2y 1Z2.50 Ay
3. 5357 CLS ) L2 1A 28 A2 25 00 (7>
- 39,07 c8a) €3> 25 .58 €SS EER-r1 7 3
S. F385. 16 CTOy C3D 25 &0 «S 3> 3a4.TH CTFZ)
s a0 00 PR €S2 2a.2s5 e EEw-t TS
B 1. s8._89 cs» AAU-AN L ] (o o Lo ] (O O OO O
= 25 O R O OOy O (e Msls] O TS OO C3»
= G923 [8=0 ] TS L ] OO WO 2307 L3>
<3 _ <3O SO (S <2 m 5. 26 L 21 .05 (28> 3308 <%=
£ 108 €S Z» S5.43 L | 2K .TO C2ZEN 3L.T8 <3 LD
L = 43 .66 L€ | S.63 =» LD T2 28> 3I0D.98 el <y
B b b Bnanr - € GT Gy OO0 O ER.LR o 22 22 2>
2. T OO T 240 OO «2» [= B 1] O S e W le Cay
3. 58 a2 CE3» L. S22 2> S5.26 CED LS T T3>
e G BT C<ASD S5.21 «S» LS T AL 2812 2T
=S e e CIED = B 3 22 09 LS 2T O8 [ 2%
& AB.ST CS LY a_TE s L9 OS C2ON 2762 29
L BN B 1. O _OHO O OO O pHele el L& ] [0 s L ] L h ]
= L OO OO 2 Oy O ED La ] O OO O (e s Lo} O
3. GG .67 2 (& e Le ] O 3333 WL ™ s Nl Lw ] O
. 2T7T.B7 «LTy 6.5 6 s 3% 43 CZ1)» 3L.1S CLSN
£ 25 47T CLSD» 6. T8 <2 IS _ SO CZa» 3220 (8 8=0 ]
o 2T <32 CLTWw - S =<2 3s.a8 C2Z2) I S LA
Az sivall b . OO O 38 .87 WER AR.AR CLD e aLul O
= s e Ts (@6 ] O OO O OO O SO _ OO CL»
3. = B> LD T2_T3 [E- 5 ] DS CL O CED
<% 36 .53 CLS N T e L ] 3I0.TT CLEDY 2.5 OO0 L B b ]
5. = T L ] CULBD B0 =<3 ZI2Z2 .00 [ =5 ] pr 20 L e [ B ]
6 1.AS CLDD 1.6 T CLZD 2T.B87T LT 2831 Ca 3>
Qureshi . GG _&T 2> _— — 33.33 CA» Lo s Ta ] O
=_ I OHOy O LS == = O OO L) O OO O
=N TS OO C3)» — _ e s C3» OOy CO
. Z2a_ 39 O — — 3. TO L3N g - Ta (& F-51
S. 22 S50 O — —_ 32.50 R 3 S OO (B -5
"> z2T.2T CL2) _ FrL.82 L B Ea s CLE)
R o ot R. SL.3S CLOY 2_TO <L SO S S CLSH o Le 2>
pr 24 38 .89 R < O OO O s2.78 CRASD B.33 T3
3. 35S 20 33w L.Z3T o> B .S5TF C3Ap «sS»
- 39 .28 L6y 2.0 CAZy 2T.85 L3I LS 3w
5. 293 1 CRAE2N 2. 59 CR2w 25 . T7TO CLLS) CLSON
L0 . B N CZUAS» 2 a2 CL3E» 28 .5 % (LS 3> CASSH»
Sahi . TS Oy LS (e Me La g Lo ] 1200 L= ] O3
2. AW ..GT CRSY <. LT L8 B ] <3 L _GT CLOD 3y
=>. S9_18 C2» e 4 CLD» 26.53 CL 3D L= ]
-3 o - - (XS H TP CRTY» 27.10 CSE» C<B-2D
5. “S4.T3 C8sS) B4 CRGSR Z25.26 A48 < B
o AT.TO WL XD T.A1 CLTFD 2552 -5 &7 TN
B ecl N S ST Ll ] —_— b B . W CRw L
= (e s Lo} o — — sSs5.71 LAl ] R
3. 2T7.5O L= ] A3 TS «T > C3D»
. 25.58 C22) — —_ SO a3 C21D
s, 27T. 85 22y — SiH.8 3 C3T» 20N
[ 2 3T 2B “A6.3 1 A<F <3 «2 3>
Qe n - AT sy 2 OO =5 NS _&T = “2W
> 25 .00 CL» O O oo OO oo (3
3. IT.SO 5D 1E_7S 3 1z SO 2D S
- e ] L= B8.3 3 o 1O TR == S22
s . 3O 4T CISD» = 62 RO R -l ) a9
“ 32O L ] o 8BS L& 8= 1= _1= L= 5 TS Ay

Prenatal deaths; Gondal, Jat, Sahi show the highest, and Butt, Damyal the lowest percentage of prenatal
deaths in first cousin marriages (IC). All cousins category (AC) indicates the highest prenatal deaths in
Mughal, Damyal, Tarer surnames, but the lowest in Rajpoot., Minhas and Arain. Rajpoot, Qureshi and
Butt have the highest prenatal deaths in Bradari + Bradari distant relations (B4BDR), but the lowest



percentage is seen in Minhas, Damyal and Awan. Among unrelated (U) parental relationships the
highest percentage of prenatal deaths is in Butt, Damyal, Minhas surnames, and the lowest in Rajpoot,
Sahi and Tarer.

Postnatal deaths: The highest postnatal deaths in IC are seen in Gondal, Khokhar, Janjua and the lowest
in Tarer, Rajpoot and Sahi surnames. Khokhar, Arain show the highest, and Sahi, Awan have the lowest
postnatal deaths in AC. Syed, Rajpoot, Sahi (B+BDR); Jat, Tarer, Butt (U) show the highest and
Damyal, Minhas, Butt (B+BDR); Rajpoot, Khokhar (U) indicate the lowest postnatal deaths in
respective parental relations.

Total deaths: Total deaths are seen in the highest percentage in Gondal, Qureshi, Jat (IC); Mughal,
Damyal, Khokhar (AC); Rajpoot, Syed, Malah (B+BDR) and Butt, Damyal, Tarer (U) surnames.
Mughal, Butt, Syed (IC); Rajpoot, Sahi, Bhatti (AC); Khokhar, Damyal, Butt (B+BDR) and Gondal,
Rajpoot, Mughal (U) isonymic groups show the lowest total deaths.

Livebirths: First cousin parental relationships of Carpenter, Khokhar, Sahi show the highest hvebirths,
but these are the lowest in Butt, Gondal and Malah surnames. The highest livebirths are seen in
Mughal, Tarer (AC); Syed, Malah, Mughal (B+BDR) and Gondal, Qureshi, Tarer (U) but the lowest in
Janjua, Arain, Bhatti (AC); Gondal, Tarer (B+BDR) and Carpenter, Syed (U) isonymic groups.

Total surviving: Percentage total surviving is the highest in Carpenter, Damyal, Khokhar (IC); Sahi,
Tarer (AC); Arain, Malah, Syed (B+BDR), and the lowest in Malah, Qureshi (IC); Janjua, Arain, Bhatti
(AC); Gondal, Awan, Tarer(B+BDR). Total pregnancies: Carpenter, Bhatti, Khokhar show the highest
total pregnancies in first cousin marriages. In other parental relations, the highest total pregnancies are
in Mughal, Tarer, Sahi (AC); Malah, Syed, Qureshi (B+BDR), and Bhatti, Gondal, Qureshi (U)
surnames. The lowest total pregnancies are in Syed, Tarer, Butt (IC); Arain, Bhatti, Damyal (AC);
Awan, Tarer, Gondal Q3+BDR) and Sahi, Mughal, Carpenter (U) isonymic groups.

Simple and partial correlations were carried out to see relationship between prenatal loss and mean F in

the first cousin category (Table I1I)
TABLE — 111
Simple and partial Correlations in Relation to Prenatal

Loss (first cousins) and Mean F in Different Isonymic

Groups.
Factors Simple Corrected  Partial
correlation for correlation

Family surname
and prenatal loss —0.9710 - —0.9633

Family surname

and mean F —0.4591 Prenatal loss +0.0128
Prenatal loss family
and mean F +0.4756 surname +0.1403

and bradari + bradari distant relations category (Table IV).



‘ - TABLE -1V
Simple and Partial Correlations in Relation to Prenatal

loss (BDR — B) and Mean F in Different Isonymic groups.

Factors Simple Corrected  Partial
correlation for correlation

Family surname

and prenatal loss — 0.7622 - —-0.6572
Family surname

and mean F +0.5210 Prenatal loss + 0.1145
Prenatal loss Family
and mean F +0.6073 surname - 0.3795

In the first cousin category a positive simple and partial correlation is observed, but in bradari + bradari
distant relations significant negative simple correlation (P< 0.01) and nonsignificant negative partial
correlation (P> 0.10) is seen. This indicates that increase in mean F value does not show an increase in
prenatal loss in first cousin marriages, however, in bradari + bradari distant relations such a relationship
exists.

DISCUSSION

The isonymic groups which commonly occur in this population are Minhas, Awan and Rajpoot.
Surnames are variously distributed in the cities of Punjab Province, Pakistan. Popular surnames in the
city of Lahore are Arain and Sheikh,4

Rajpoot, Gujjar and Arain in Rawalpindi7 and Syed and Gujjar in Gujralt.5

Preferred marriage types in the present isonymic groups are that of first cousins, bradari and unrelated
relations. In other cities of Punjab, first cousin and bradari marriages are popular except in Rawalpindi,
where unrelated and first cousin marriages are common (loc cit).

Average mean F calculated for Jhelum isonymic groups (0.0249) is the lowest compared to Gujrat
(0.03 16), Sahiwal (0.0309), Rawalpindi (0.0271) and Lahore (0.0269). In terms of heterozygosity,
Jhelum population is less homozygous by 19.16%, 21.21%, 8.12% and 7.14% compared to Sahiwal,
Gujrat, Rawalpindi and Lahore popula tions respectively (loc cit).

Surnames in the first cousin marriages do not show association between consanguinity effects on
mortality and mean coefficients of inbreeding. However, a non-significant association between these
two variables exists in bradari + bradari distant relations.



TABLE -V
Lethal equivalents and added Risk of Mortality in various
Isonymic Groups of Jhelum Population.

Family Lethal Added Family Lethal Added

Surname  equi- risk  Surname Equi- risk
valent % valent %
Arain 0.8064 0.8064 Khokhar 5.3536 16.7300
Awan 1.6064 5.0200 Malah  3.7647 11.7600
Bhatti 1.7632 5.5100 Minhas 4.9888 15.5900
Carpenter 2.2048 6.8900 Qureshi 8.5344 26.6700
Gondal 10.0928 31.5500 Rajpoot 4.0736 12.7300
Janjua  2.4416 7.6300 Sahi 44768 13.990
Jat 25376 17.9300 Syed 2.5526 7.9800

Tarer 1.7600 5.5000

Table V shows average lethal equivalents carried by a person. These were calculated following Slatis,

Reis and Hoene method!? because in each family mainly first cousin and unrelated parental marriages
are observed. The highest value of lethal equivalents is seen in Gondal (10.0928) and Qureshi (8.5344)
surnames. The same is true in these two surnames for added risk of mortality among first cousin

progeny compared to that of outbred categories (31.55% and 26.67% respectively). Slatis!! calculated a
value of eight as the average number of abnormal recessive genes carried heterozygously per person.
However, in a later study on Chicago region Slatis et al10 observed 4.49 lethal equivalents per person
with an added risk of 12% deaths in consanguineous marriages compared to nonconsanguineous
marriages.
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