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Results 
Task transition of workers in the disturbed condition
We also examined the relationship between the behavioural propensity in the original and sub-colonies. In the forager-biased colony, the foraging activity was positively correlated with foraging activity in the original colony (GLMM: χ² = 143.93, P < 0.001, R² = 0.087; Fig. S1, Table S4), whereas the nursing activity was negatively correlated (GLMM: χ² = 627.11, P < 0.001, R² = 0.121). In addition, the nursing activity in the nurse-biased colony was positively correlated with that of the original colony (GLMM: χ² = 75.825, P < 0.001, R² = 0.022; Fig. S1, Table S4) and negatively correlated with the foraging activity (GLMM; χ² = 38.615, P < 0.001, R² = 0.053). 

Change in frequency of nurse task in reverted nurses in the reintroduced colonies.
To examine whether the nurse task frequency changes in the reintroduced colonies, we compared the proportion of time spent on performing nurse task in the forager-biased and the reintroduced colonies. 46 reverted nurses performed the nurse task after reintroducing treatment, while 24 reverted nurses never performed the nurse task. We found that there was no effect of the recent task frequency on nurse task in the reintroduced colonies (Wilcoxon signed rank test, W = 587, P = 0.171; Fig. S4a). Moreover, the reverted nurses stopped performing the nurse task independent of the recent nurse-task frequency (Fig. S4b). These results suggest that other factors can also affect the task choice in reintroduced colonies (see Discussion).  


[image: ]
Figure S1. The relationships between behavioural propensity in the original colony and sub-colonies: (a, b) forager-biased colony and (c, d) nurse-biased colony. Circle sizes represent the number of overlapping data points. Lines and shading indicate estimated prediction and 95% confidence intervals, respectively. GLMM: (a) χ² = 627.11, P < 0.001, R² = 0.121; (b) χ² = 143.93, P < 0.001, R² = 0.087; (c) χ² = 75.825, P < 0.001, R² = 0.022; (d) χ² = 38.615, P < 0.001, R² = 0.053.
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Figure S2. The proportions of each caste categorized to each task in the reintroduced colony (treatment 1).
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Figure S3. The proportions of each caste categorized to each task in the reintroduced colony (treatment 2).
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Figure S4. Change of proportion of time spent on performing nurse-task before and after introducing experiment. (a) Comparison of the proportion of time spent on performing the nurse task in reverted nurses who continued nurse task in the reintroduced colony. (b) Some reverted nurses stopped performing nurse task in the reintroduced colonies.
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Forager-biased colony

Model Full model Null model

Fixed effects

  Intercept –2.715 [–4.134, –1.296] 0.367 [–0.162, 0.895]

  Frequency 14.701 [11.045, 18.357]

Random effect

  Colony ID 2.652 0.411

Test of over-dispersion

  Estimated dispersion parameter 1.254

  Nonparametric test (greater side) P = 0.080

AIC 184.2 312.8

Nurse-biased colony

Model Full model Null model

Fixed effects

  Intercept 0.103 [–0.603, 0.808] –2.164 [–2.628, –1.701]

  Frequency –24.874 [–34.464, –15.283]

Random effect

  Colony ID 0.106 0.180

Test of over-dispersion

  Estimated dispersion parameter 0.801

  Nonparametric test (greater side) P = 0.684

AIC 91.6 152.9

Table S1. Summary of statistcs

Estimated coefficients [95 % CI]

Variances

Variances

Estimated coefficients [95 % CI]

GLMM with binomial error distribution 

GLMM with binomial error distribution 
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Nurse task by reverted nurse

Model Full model Null model

Fixed effects

  Intercept –0.238 [–0.805, 0.329] 0.076 [–0.283, 0.436]

  Treatment 0.328 [–0.448, 1.103]

  Day 0.010 [–0.025, 0.045]

  Treatment × Day 0.011 [–0.039, 0.062]

Random effect

  Colony ID 0.119 0.165

Test of over-dispersion

  Estimated dispersion parameter 1.003

  Nonparametric test (greater side) P = 0.464

AIC 768.6 765.9

Forager task by reverted nurse

Model Full model Null model

Fixed effects

  Intercept 11.120 [–5.134, 27.374] 4.369 [3.624, 5.115]

  Treatment –6.518 [–22.859, 9.822]

  Day –0.367 [–1.264, 0.530]

  Treatment × Day –0.292 [–0.613, 1.197]

Random effect

  Colony ID

2.472

×

10

–９

4.938

×

10

–9

Test of over-dispersion

  Estimated dispersion parameter 1.003

  Nonparametric test (greater side) P = 0.448

AIC 77.5 79.3

Nurse task by precocious forager

Model Full model Null model

Fixed effects

  Intercept –1.431 [–2.862, 0.001] –1.404 [–2.275, –0.533]

  Treatment 0.376 [–1.544, 2.295]

  Day 0.013 [–0.050, 0.075]

  Treatment × Day –0.064 [–0.159, 0.031]

Random effect

  Colony ID 1.16 1.156

Test of over-dispersion

  Estimated dispersion parameter 0.962

  Nonparametric test (greater side) P = 0.584

AIC 270.6 266.9

Forager task by precocious forager

Model Full model Null model

Fixed effects

  Intercept 6.850 [0.281, 13.419] 6.365 [0.125, 12.606]

  Treatment 5.593 [–11.926, 23.112]

  Day –0.131 [–0.275, 0.013]

  Treatment × Day –0.254 [–1.187, 0.680]

Random effect

  Colony ID 7.366 9.05

Test of over-dispersion

  Estimated dispersion parameter 0.879

  Nonparametric test (greater side) P = 0.348

AIC 57.3 57.5

GLMM with poisson error distribution 

Table S2. Summary of statistcs

Estimated coefficient [95 % CI]

Variances

GLMM with poisson error distribution 

Estimated coefficient [95 % CI]

Variances

Estimated coefficient [95 % CI]



GLMM with poisson error distribution 

Variances

Estimated coefficient [95 % CI]

Variances

GLMM with poisson error distribution 
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Reverted nurse 

Model Full model Null model

Fixed effects

  Intercept 5.378 [3.672, 7.083] 1.130 [0.884, 1.376]

  Day –5.450 [–7.152, –3.747]

  Task –0.094 [–0.210, 0.022]

  Day × Task 0.110 [–0.009 , 0.228]

Random effect

  Colony ID 0.151 0.066

Test of over-dispersion

  Estimated dispersion parameter 0.997

  Nonparametric test (greater side) P = 0.568

AIC 844.2 1232.1

Precocious forager 

Model Full model Null model

Fixed effects

  Intercept 5.430 [3.387, 7.472] 0.427 [0.192, 0.662]

  Day –6.589 [–8.633, –4.546]

  Task –0.131 [–0.260, –0.002]

  Day × Task 0.117 [–0.018 , 0.253]

Random effect

  Colony ID 0.433 0.043

Test of over-dispersion

  Estimated dispersion parameter 0.982

  Nonparametric test (greater side) P = 0.576

AIC 356.3 756.3

Variances

GLMM with poisson error distribution 

Estimated coefficient [95 % CI]

Variances

Table S3. Summary of statistcs

GLMM with poisson error distribution 

Estimated coefficient [95 % CI]
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Reverted nurse 

Model Full model Null model

Fixed effects

  Intercept –1.428 [–1.778, –1.077] –2.428 [–2.701, –2.154]

  Frequency –6.564 [–7.077, –6.050]

Random effect

  Colony ID 0.244 0.149

Test of over-dispersion

  Estimated dispersion parameter 1.417

  Nonparametric test(greater test) P = 0.100

AIC 2423.2 3317.0

Stable forager

Model Full model Null model

Fixed effects

  Intercept –3.849 [–4.246, –3.453] –2.317 [–2.586, –2.047]

  Frequency 5.460 [4.568, 6.352]

Random effect

  Colony ID 0.184 0.098

Test of over-dispersion

  Estimated dispersion parameter 0.899

  Nonparametric test(greater test) P = 0.416

AIC 1837.3 1973.9

Stable nurse 

Model Full model Null model

Fixed effects

  Intercept –3.142 [–3.399, –2.886] –2.478 [–2.662, –2.294]

  Frequency 3.776 [2.926, 4.625]

Random effect

  Colony ID 0.077 0.047

Test of over-dispersion

  Estimated dispersion parameter 0.791

  Nonparametric test (greater side) P = 0.920

AIC 2218.5 2293.7

Precocious forager 

Model Full model Null model

Fixed effects

  Intercept –2.943 [–3.822, –2.063] –4.040 [–4.647, –3.433]

  Frequency –11.427 [–15.032, –7.823]

Random effect

  Colony ID 1.054 0.501

Test of over-dispersion

  Estimated dispersion parameter 0.177

  Nonparametric test (greater side) P = 0.732

AIC 773.6 812.6

Estimated coefficients [95 % CI]

Variances

Table S4. Summary of statistcs

GLMM with negative binomial error distribution 

GLMM with negative binomial error distribution 

GLMM with negative binomial error distribution 

Variances

Estimated coefficients [95 % CI]

Variances

Estimated coefficients [95 % CI]

GLMM with poisson error distribution 

Estimated coefficients [95 % CI]

Variances
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Proportion of workers
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