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Developmental analysis of apicultural industry in China
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Abstract [Objectives] The objective is to systematically evaluate the development of apicultural industry in within the
country. [Methods] Based on the time series data from 1981 to 2020, the number of honeybee colonies, overall annual honey
yield, honey yield per colony, honey producer price, honey production price index, etc. were selected as the indicators to infer
the development of apicultural industry. [Results] The results showed that from 2016 to 2020, the number of bee colonies in
China accounted for 10.43% of the global honeybee colonies, ranking the second in the world. After 2006, our annual honey
production accounted for 25.11%-26.76% of the world's annual output, becoming the largest country in terms of annual honey
output. Although the production per colony has been higher than the world average, there is still a certain gap compared with
Canada, Australia and other developed countries. The correlation coefficient among the annual honey yield, the number of
honeybee colonies and the production per colony was higher than 0.98. The secondary nonlinear model was established, which
can better characterize the nonlinear relationship between honey yield, the number of honeybee colonies and honey yield per
colony. Chinese honey producer prices have been lower than the average of five continent, and the Chinese honey production
price index was not stable enough. [Conclusion] In the past 40 years (1981-2020), our apicultural industry has developed
rapidly, but there are still gaps and problems, as well as. The governmental macro-control and guidance could strength the
healthy development of our apicultural industry.
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F4 HEMERMNEFMIEEFINRE (kg#/E)
Table4 Theaverage honey output per colony in China and five continents (kg/colony/year)
44 i 157 T Ik el A KM
Years China World Asia Europe America Africa Oceania
1981-1985 22.03 15.36 12.22 16.11 23.89 9.15 38.37
1986-1990 26.50 16.86 14.25 17.72 28.59 8.82 42.79
1991-1995 26.21 17.34 14.87 18.15 30.66 10.09 42.16
1996-2000 31.20 17.82 15.68 18.64 32.29 9.81 43.21
2001-2005 35.53 18.39 17.70 20.61 31.13 8.82 38.23
2006-2010 43.79 19.63 19.50 22.10 29.97 9.85 39.15
2011-2015 50.80 20.12 20.15 22.12 29.79 10.89 31.18
2016-2020 53.51 19.74 20.11 20.98 30.52 10.15 24.97
*5 BEENEETIHHEFSTHANSMAMESR (kB /E)
Table5 Top 5countriesin theworld of the average honey output (kg/colony/year)
4y %107 %247 53 %407 5550
Years Number one Number two Number three Number four Number five
1981-1985  89.70 (JEseffsy  54.43 (ngk  50.07 ( LAl 49.35( L Cuba) 4431 (BAFIILE
Cook Islands ) Canada ) Belgium ) Australia )
1986-1990  72.67 (FEwififly  57.73 CHURFIE 5530 (s k 46.03( 7 Cuba) 37.69 ( LLAFIRS
Cook Islands ) Australia ) Canada ) Belgium )
1991-1995  62.29 (&K 5244 (WA 40.51 (518 Cuba)  39.74 (3%2 39.47 (BPEE.
Canada ) Australia ) Finland ) Samoa )
1996-2000  62.06 ( fin#k 54.49 RAFIW 5143 (LA 45.14 (A 39.28 (L
Canada ) Australia ) Tuvalu ) Belgium ) Cuba )
2001-2005  64.14 (b 60.88 (JgER  50.00 (HAF|W 44.29( [ Cuba) 40.91 (F5>%
Vietnam ) Canada ) Australia ) Finland )
2006-2010  78.72 (K )S 60.24 (Jn&XK  55.13CHEE Vietnam) 47.95 (WKFDE  43.79 (1
Tuvalu ) Canada ) Australia ) China )
2011-2015 5821 (fn%Ek 53.10 (BiF 50.80 ( H1[E China)  49.25 (4iifa) 46.93 (KA.
Canada ) Vietnam ) Myanmar ) Australia )
2016-2020  102.56 ( [KIFLHS 78.31 (il 65.92 (EEIEFIETT 6371 (fulhBHr  58.18 (JngEK
Tuvalu ) Vietnam ) WP French Polynesia)  Guatemala ) Canada )
*6 HMEBEFTE. BRAFEMNEREEA~SNEXSHT
Table6 Correlation analysisamong annual honey output, honeybee colonies
and honey output per colony in China
M Pl S EL R =L
?E‘*/]? ﬂ%%ﬁgfgi ﬂ%ﬁ%‘%ﬂ%i ﬂ%g¥ﬂ%ﬁﬁfﬁi
Number of Single output of
Index Annual output of honey
colony honey of colony
W25 AE P~ B Annual output of honey 1.00 0.98 1.00
T4 35 Number of colony 0.98 1.00 0.98
W FE e 2 B P18 Single output of honey of colony 1.00 0.98 1.00
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R7 PESREFTE. ERARENEREEABNTALER (%)

Table7 Changerate among annual honey output, bee colonies and honey output per colony in China (%)

A Y AR SRR IR ST I B
Years Annual output of honey Number of colony Single output of honey of colony
1986-1990 36.83 13.75 20.29
1991-1995 -3.92 - 284 - 1.09
1996-2000 17.73 - 1.12 19.04
2001-2005 29.05 13.31 13.88
2006-2010 35.83 10.22 23.25
2011-2015 19.83 3.29 16.01
2016-2020 8.05 2.60 5.33
*8 ZRH_WMAEALR
Table8 Multiple binomial regression results
At ES 4 PrifEiR T-%iit & P1H
Variable Coefficient Std. error T-statistic P-value
KR Number of colony - 1414.97 209.75 - 6.75 0.002 5
1% %% B P4 Single output of honey of colony 7315.86 410.78 17.81 0.000 1
W 7 Number of colony square 1.18 0.15 7.94 0.001 4
C 400 467.30 79 629.90 5.03 0.007 3
g | ZER Residul Doooqy  TEERHEHURL, BEAIEsb A T =3 2 ARk
E e G Fonoop ¢ SRS i — LA TR DA 1K
E 5000 1200 000 VPRI, PR 240y, b T T 5 a0 I A%
| AN S 1100000 KV P EEEEA MR BN SRS, SR
Sy ik N\ / Pl A A St 5 KR L I N X e
Haool . - P WL 51 5, DA T I e 7 A
F P P S S %I,
S A A R N SERTLLEBFSELNIE, R R B
A Yoars (1) 3 B TR 4 p Tk ]
Bl PEEEFTE. BHEFREN WERFIRI SRR . ORIk, FRIE e iR F 4
BEGE AT RREE AR EN T RBEER, I 1981-1985 4F 1l (47

Fig. 1 Residual of annual honey output, number of
colonies and single output of honey of colony in China

AR5, v e AR b B e A
25.11%-26.76% , WA FHgE A 7 1o — K
] e e AL KO SRS SR RS N
BAR—H R T FE YK, B S5 & KRRk
I 55 [ AR L, A7 AE—E 250 5 I A i
R TR ) % R e 2 PP i 3 AU AH DG R A
HRT 0.98; RAZIC WA EIEHE, @857
WA i S T IC: | WAE BAL P (RD I A R

17 632.28 TTBEZE 2016-2020 4FH[H] 4E 1 914.52
TR, KT 44.64%. MG RO, #FHLR
P R B A AL A BUR TR B HEE , FRE A B RS
B TARKGE, el i gty i Lal .
B IR EIA IR R 2D 1500 TTHE( =
AMAH =, 2021) , BRI E R IR HE IR
AR T (B TR E S 30 0 AR B =,
A 38 o A 7 0 3 ) 5 e 3 R AR A R AL
b (BB FIRG A0k, 2020) , SIAFNFE—A 4
I E R SRR s o
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9 FEEHASAMEEESTNIZILE ( £T/f)
Table9 Comparison of honey producer price between China and other continentsin theworld ( USD/ ton )

Ay SR 5 IR el el AR KM

Years China World Asia Europe America Africa Oceania
1991-1995 610.74 3289.56 4 966.39 3 640.78 2260.54 2 100.67 1952.85
1996-2000 660.86 3428.47 4 820.76 3286.98 2932.26 2179.27 3227.95
2001-2005 570.85 3 925.46 5362.76 3712.03 3021.14 2247.82 4 897.21
2006-2010 1879.77 6 087.03 8672.31 5501.53 3556.51 3798.94 7716.88
2011-2013 2021.37 7 627.96 10 909.86 6852.88 6214.29 2861.07 6 637.67

KA AR B Al U e s A = A Bl , TR R 1991-2013 4K
Honey producer price of China has only data from 1991 to 2013 in FAO.

®10 FESHAZSEEEZEEEMELE (ET/M)

Table10 Comparison of honey producer price between China and other countriesin theworld (USD/ ton)

A World T Asia
ﬁz[ﬁj\ =R 2z =) e = 2z =) LN =z
Years Emks (ER) AR (ER) BEfks (EER) kA (R
Highest price (country) Lowest price (country) Highest price (country)  Lowest price ( country )
1991-1995 12 011.00 (##i[E Korea) 536.40 ( H[® China) 12 011.00 ( ¥ Korea) 536.40 ( Hf[E China )
1996-2000 14 593.70 ( ZR[1 4K 565.90 ( [# China) 14 593.70 ( B2 565.90 ( H[® China )
Lebanon ) Lebano )
2001-2005 15 665.00 (4[] Yemen ) 428.80 ( ZKJEhn 15 665.00( 4[] Yemen ) 539.10 ( *f[# China )
Dominican Republic )
2006-210  25818.80 (/7] Yemen) 942.80 ( PR %E 25 818.80( th] Yemen ) 1402.10 ( F/R% Wi
Argentina ) 1 Kyrgyzstan )
2011-2013 3491230 (/7] Yemen) 1867.70 ( BifR4E 3491230 1] Yemen ) 1904.70 ( ¥ China )

Argentina )

e A SR R MR IR G AR I — AR A

The highest price or lowest price refers to the price of a certain year in the statistical year.

XU HESHRZFXMEZLEFENMETENLE (%)

Table11l Changerate of honey producer pricein China and all continents (%)

0 T L7 IR W eS| AR KA
Years China World Asia Europe America Africa Oceania
1996-2000 8.21 4.22 -293 - 9.72 29.72 3.74 65.29
2001-2005 - 13.62 14.50 11.24 12.93 3.03 3.15 51.71
2006-2010 229.29 55.07 61.71 48.21 17.72 69.01 57.58
2011-2013 7.53 25.31 25.80 24.56 74.73 - 24.69 - 13.99

(2) S RHEATHT, E—2 5 Tk e
I P B s BRI e ] RS R
(AN B 1 SR SR o v ] W A e o et KOT
SRR A RGBS N, 85 g K AR
VW RISERMALL, A —E 28, REAE
2001 AR5, R R L KO — S T

TR, BEAE— 0 1 P e P A = e p= i ) L
H, BoA R R a0 RO e e b R A
A (RggsE 2021) , Pk EE IR EmESE
e R, AF 3 A TR 1l 1 A e R R R

(3) WS BT 5 F FBOR R, E—24R 5
B e IS e R IRE, 4R
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* 12 HESHRESKIMNEEE-NMEIEEILER
Table 12 Comparison of honey producer priceindex between China and other continentsin the world

A Hh L7 IR DI S| AR KEEM

Years China World Asia Europe America Africa Oceania
1991-1995 34.43 36.55 32.32 44.32 28.87 37.83 48.68
1996-2000 45.45 46.88 41.73 53.32 41.94 48.61 54.64
2001-2005 44.90 57.39 51.05 62.44 54.27 58.65 74.54
2006-2010 96.48 74.61 73.10 71.39 71.98 84.53 88.33
2011-2015 103.10 95.73 96.42 96.20 94.09 95.17 98.42
2016-2020 109.28 110.09 110.31 104.84 115.74 112.34 111.34

®13 PESHAZAMEZEFTNEIEBELE (%)
Table 13 Changerate of honey producer priceindex in China and all continents (%)

0y SHEs| 5 IR el eSSl M R

Years China World Asia Europe America Africa Oceania
1996-2000 32.01 28.26 29.12 20.31 45.27 28.50 12.24
2001-2005 - 1.21 22.42 22.33 17.10 29.40 20.65 36.42
2006-210 114.88 30.01 43.19 14.33 32.63 44.13 18.50
2011-2015 6.86 28.31 31.90 34.75 30.72 12.59 11.42
2016-2020 5.99 15.00 14.41 8.98 23.01 18.04 13.13

AN FRIE I 1A 0 = i, LS KA Je
B e el B O R B SO AR A | R L B
MR, LG i B e R b R ARy 1 AR A=
SRGPEY 2N 2R E R ES, &
i FOAR CHRFRE R ) W B e B2 h B 2 A A
JE o R E AT 20 5 5 | S MR SRy, i — 2 4R
oA R OB IR 55 B T, LA R e R i

55 1R R e e e A 1 T R 2
3.2 iHig

(1) LAFEXT IR [ g =l AR ™ R R 5, #1
B DVRRAE A P2 R S o SRR R ( 527, 2012
IR, 2020; RABMAF =, 2021),
A 3% 8 B 5 e 7= b A 7= 5 H AR S 41
WU, BA—EishtE, RIRIILA%ES: 5
AEBE Y (B A MBI T SRR , SRR KR
BRI BR L A R S M, FSE A IR
5 BAs A

(2 )V SO YR FH 06 2 A ™ 2 A1 6 R e
A PR U B A Al e e A 7 R R AR A

KIT LA M ERIBISER, JFR I T AN
o L B 8 A 7 A1 AR A A 7 (A i
ZWAERA, AT T2

(13 ) = SR S e =l A 7 o 22 i
—, WIREPE R IR H E AWK, HH
[[IRE SN LR i e = e WA & AR
FIM B RSB, e I
JEE, KRR GUIT R B e el A = [, A7 AT
{FIRIERS

Bt eSO AEE T R R, B8 T
I SRR, 7E 7R 2 !

B ECH (References)

Chen JS, Zhang D, 2019. Short term forecast of agricultural product
production price index based on SARIMA combination model.
Times Finance, 2019(30): 56-57. [BEEEH, 3KJF, 2019. J&F
SARIMA  A1E BRI ity A 7 s F B A . AR
4, 2019(30): 56-57.]

Chen YC, 1993. Chinese Apiculture. Beijing: Agriculture Press.
8-19. [FRMAR, 1993, L. Jbat: Rl hifkt. 8-19.]



- 1480 -

o B 3244 Chinese Journal of Applied Entomology 59 &

Food and Agricultural Organization of the United Nations, 2022.
http://www.fao.org/faostat/en/#home.

Li RZ, Fang BB, 2020. World Honeybee Rroduction and Bee Products
Rrade. Beijing: China Agricultural Science and Technology Press.
120-125. [ZEFiE, JrieLe, 2020, fHFalh A4 5 i i 51
Gy At rEgRO R AR . 120-125.]

Li Z, Liu ZY, Zhang Y, Zeng ZJ, 2020. Effect of honeybee pollen on
intestinal microbial diversity in rats with hyperlipidemia.
Chinese Journal of Applied Entomology, 57(5): 1076-1082. [Z&
B, RS, Kk, W, 2020 MR AR RE K B
AR M. B R A4, 57(5): 1076-1082.]

Ma DF, 1993. Chinese Agriculture Encyclopedia-Beekeeping.
Beijing: Agriculture Press. 313-314. [Zf#)X, 1993. HE Ll
EHRMER - s duat Rkt 313-314.]

Wu J, 2012. Honeybee Science. Beijing: China Agricultural Press
13, [R7R, 2012 ¥, Juat: gl kL. 1-3.]

Wu J, Diao QY, 2021. Research on the development strategy of
China's honeybee industry from 2050. Beijing: China
Agricultural Science and Technology Press. 53-54. [R7s, AH
=,2021. PEZ 2050 4R R RIS, Lat hERE
BR2ERAR AL, 53-54.]

Zeng M, Zeng ZJ, 2020. Results of a survey of apiaries. Chinese
Journal of Applied Entomology, 57(5): 1139-1142. [¥4 %, ¥k
H, 2020 284 IR MRS B Ao BT, T R AU AR,
57(5): 1139-1142.]

Zeng ZJ, 2020. Advances in honeybee biology in China in the past
70 years. Chinese Journal of Applied Entomology, 57(2):
295-264. [k, 2020. tPE 70 L EEYFERTITHERE.
7 FH RS R 244H, 57(2): 295-264.]

Zeng ZJ, 2017. Apiology, 3rd edition. Beijing: China Agriculture
Press. 1-3. [B &4, 2017, FREEZACGE=RR). dbat: PR
H AL 1-3.]

Zeng M, Zhou WL, Yan WY, Zeng ZJ, 2021. An example of the
contribution of targeted scientific input to the development of the
honeybee industry: The Jiangxi apiculture research system.
Chinese Journal of Applied Entomology, 58(4): 995-999. [#4 %,
JER, BUEE, WA, 2021400 BHE B AT &= &
JRE BRI SE - LAVL PG 45 8 77 M B AR A Z D ). g B R AR,
58(4): 995-999.]

Zhong FN, 2011. Agricultural Economics, 5th edition, Beijing:
China Agriculture Press. 113. ["# 7, 2011. R4 F2£CGE T
). O AL 113.]



