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PG ZE R L 2, Horb, NP/NP BRI 72417
TR E, N 72.67%; MP/NP F1 NP/MP BEK A7
58T NP/NP BEIK, 735028 68%F1 66.42%.

3 AR I USCAR A HE RN 1 R 1A S R B
FEl 23531 31.56%~34.30%H11 9.07%~13.14%, W3k
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(48.77+16.36) g F1(44.77£14.92) g, H KAE H(59.79+

F1 FTRAEDTEM#MKURAENHEAE. FHE. FEE. RXE. RMERTERH
Tab.1 The number, mean, standard deviation, maximum, minimum and coefficient of variation of
body weight for different populations in Macrobrachium rosenbergii

LN R R R H{EH/ g P2z g RKf/lg  H/ME/g AR5 R EU%
population number of individuals mean standard deviation maximum minimum  coefficient of variation
NP/NP 3029 44.77 14.92 92.70 3.8 33.31
NP/MP 786 47.35 16.24 92.60 5.5 34.30
MP/NP 406 51.50 16.25 98.98 7.1 31.56

Fz2 FTRABNTAE#HEFEEMNHELRE. FHE. mEE. RXKE. RIMERTERRE
Tab. 2 The number, mean, standard deviation, maximum, minimum and coefficient of variation
of family survival rate for different populations in Macrobrachium rosenbergii

LS PSS iy FIME/% bR/ % SN R/MEY% A2 5 2K %
population number of families mean standard deviation =~ maximum minimum coefficient of variation
NP/NP 28 72.67 7.25 94.67 58.67 9.98
NP/MP 8 66.42 8.73 84 48 13.14

MP/NP 4 68 6.17 76 58.67 9.07
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Fig.1 Comparative analysis of body weight between
different families of Macrobrachium rosenbergii

18.56) g f1(53.35£19.26) g, f/IME }(30.01£11.06) g
F1(30.52+10.85) g, &5 RECHN 33.54%F133.32%,
PIRE AR N 22 2R B8] 72 S R BUR T8 19 722 K8,
ICAE R TR ol 5% RN AE S BEATLARN o

2.2 FRBINAEEFEGITARYER]RE

221 FRBIARBEE UK EER GIT AR

HETERER N IR R BN Y 22240504 20.01,
i A J5 19 16.26%, LRT Ko 36 45 51 P<0.01,
R i A BE LN S, X AR AR BOE S A A T
U % FRIBMRAS [ R AR (R T 9 Ay 3 11 B 34 1B
SERL L 3, Hirf, NP/NP BRI R 5 G 110
PrRI(E /N, T 45.83 g; MP/NP BEIR I A (1)
fhi bR AR, M 49.57 g, b NP/NP BEAE
3.74 g, ¥EE5 8.16%; NP/MP B 4K & 194
IBRIEME N 46.62 g, b NP/NP BEAE 0.79 g, 2
B 1.72%. ¢ K2 R, S[R) R AR (B SO 1A
1y 22 3 Rk 31 8 2 K (P>0.05)

222 FREBNMARBEFEEENMGEITARSE
Bei B IRTEEF 3 DMHEARAE IS R AT PRI
SERL UL 4, Hirp, NP/NP BERAE TG R GAG T b
PIERK, HJ 72.92%; NP/MP BERIHRK & AL
BRI/, N 66.55%, Lt NP/NP BEIATETG R
1% 6.37%, FEAKE 53 kN 8.74%; MP/NP FEARAE
KA PR E N 68.04%, L NP/NP BEIALETS
KK 4.88%, MR 0 6.69%. ¢ M4t L0,
MP/NP #{AS NP/NP BEAZ [ 1A R EF A
2 (P>0.05); NP/MP 1A NP/NP BEARZ[H Y

Bt  EVORIREAM T AP E AR, IR 2R B (P<0.05),
*3 FRANTRBHABGRIKE G ITIARE LS
Tab.3 Comparative analysis of the estimated marginal means of body weight for
different populations in Macrobrachium rosenbergii
Bk REBEIN MRS/ Al BRI (E/g F 44T comparative analysis
lati number of number of estimated marginal —
population families individuals means 2%{H/g difference 115 A 47 /% percentage
MP/NP # {4 4 406 49.57 3.74 8.16
NP/MP Bk 8 786 46.62 0.79 1.72
NP/NP # {4 28 3029 45.83 - -
*4 FRIBNFRERHEGFEERMGITARSEN LS
Tab.4 Comparative analysis of the estimated marginal means of family survival rate
for different populations in Macrobrachium rosenbergii
gfﬁi %%%&%/4\ ﬁ?ﬁ‘ﬂ%ﬂjﬁ/% X‘T Hﬁﬁ*ﬁ comparative analysis
population number of families estimated marginal means 2A1H/% difference PR 7T 43 [6/% percentage
MP/NP 44 4 68.04 —4.88 —6.69
NP/MP Hf{& 8 66.55 -6.37 -8.74

NP/NP #i{A 28 72.92
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8.16% ., XKML LE TG AY BRI A,
AT LA S5 SO AR R st AL R L A BT LR
B, — iy BRI EAKE A TR OBk
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fiy el g 11319
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JE AT RR S e B, & B EUR LA BN AL
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5T B, Pk AR 4K AT B 235 i HC Al A 3 B AR TR
sERAE AT REN Y e A K 0 K BH L (Lepomis
gibbosus) MAFXT T ERK ZE W R K H &K T
S qER PO FERE, A K A E(Oncorhynchus
sp.) A K G218 19 S 1A T 25 ) T A= e AR 50 ik 1) 4
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S JEE RO SR 14 0 St A7 A Bk e R PO
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B 50 . B X % HE £ (Oreochromis spp.)™ . fif
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R BB BGE Y 18.9%, RFEAN TR
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YRR R, HE DI naE R aR T, DRI i
R fE it

H BT T K= ¥, o0 8 Rk & 0
FEALTFHIRA B B o 28R SR N 3%,
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TR R R R J2 K R NI AR %
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Growth and survival analysis of open and closed nucleus breeding
populations in Macrobrachium rosenbergii
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Abstract: Macrobrachium rosenbergii is the main cultured freshwater shrimp in China and has brought substantial
economic benefits. However, the accumulation of inbreeding due to uncontrolled mating within the introduced
population over many generations has caused a serious depression in the genetic resources of M. rosenbergii;
therefore, there is an urgent need to select effective strategies to improve the genetic gain. Many studies have re-
ported that the open nucleus breeding system can greatly improve the genetic progress of objective traits during
the breeding process of cattle and sheep; thus, this study aimed to explore the possibility of constructing an open
nucleus breeding population of shrimps. In the selection process of M. rosenbergii, the multiplier population (MP)
was introduced into the closed nucleus population (NP), and two hybrid populations between NP and MP popula-
tions (the cross population denoted by NP/MP, the reciprocal population denoted by MP/NP) were constructed.
The NP population was used as the control, and estimated marginal means for the harvest weight and survival rate
for different populations were compared using a linear mixed-effects model (LME) and generalized linear mixed
model (GLMM). The results showed that: (1) the estimated marginal means of harvest body weight for the NP/NP,
MP/NP, and NP/MP populations were 45.83 g, 49.57 g, and 46.62 g, respectively. Compared with the NP/NP
population, the MP/NP and NP/MP populations increased by 8.16% and 1.72%, respectively. (2) The estimated
marginal means of survival rates for the NP/NP, MP/NP, and NP/MP populations were 72.92%, 68.04%, and
66.55%, respectively. Compared with the NP/NP population, the MP/NP and NP/MP populations decreased by
6.69% and 8.74%, respectively. In conclusion, the genetic gain of harvest weight can be effectively increased by
introducing foreign individuals to the NP population and constructing an open nucleus breeding system for the
selective breeding of shrimp. Furthermore, the weight of survival traits should be increased when the selection
index is formulated. The family presenting excellent growth and survival performance should be selected to pro-
duce the MP population, introduce the NP population, and construct the open nucleus breeding population.

Key words: Macrobrachium rosenbergii; open nucleus breeding population; closed nucleus population; estimated
marginal means; harvest weight; survival rate
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