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Population dynamics of farmland ladybug resources and dominant
species in Nyingchi, Tibet, China
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Abstract Predatory ladybugs are important natural enemy insects that are conducive to the biological control
of pests. In order to determine the resources and population status of ladybugs in the farmland of Nyingchi,
Tibet, China and elucidate the dominant ladybug species and their population dynamics, the ladybug
resources of highland barley, wheat, and rape in different ecological regions of Nyingchi were investigated. In
addition, the population dynamics of fixed plots were regularly investigated. The results revealed 13 species
of ladybugs in Nyingchi farmland, including 2 subfamilies, 4 families, and 10 genera, of which 11 species were
predatory ladybugs. The dominant ladybug species in the Nyingchi farmland are Coccinella transversoguttata
Faldermann, Adonia variegata Goeze, and Adalia bipunctata Linnaeus. Coccinella transversoguttata
Faldermann was distributed in all survey plots, and the overall dominance index and relative abundance were
highest in farmland. The population dynamics of the three dominant ladybugs differed across different crops.
The population density of Coccinella transversoguttata Faldermann was higher than that of other dominant
ladybugs for a long time, with a significant overlap in their aphid density curves. The peak population density
of Coccinella transversoguttata Faldermann was mainly concentrated from mid-June to early July, but the
specific peak periods differed across different crops. It can be observed that the number of different types of
ladybugs in Nyingchi farmland is quite varied, with differing population characteristics in different regions and
crops. However, the dominant ladybug species and population laws are relatively clear and can be used for
the biological control of aphids in farmlands. This study preliminarily determined the resources and population
characteristics of ladybugs in Nyingchi farmland, clarified the occurrence regularity of dominant ladybugs in the
field, and laid the foundation for the protection of important insect resources and biological control.
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B, ESWETR AT, RAREE, TR GRRLX, &
ARERIE R 25, MR M X R AT K /22 SRR il
S TR, Hrh R N S R U R R = KA
). wF BB RRBL A & d g, SRR TR H (Hemiptera) , B
A S PRANE B O 5 P PR = KR B A i
&, WF R E AR AN A E W, ATy, S
FEEETEIT A, WA BV e i 2R, T S AR )
PRSI T Y BT R A B R R s, 1%
T 2 R 99 B 05, Lb dnef B e /N2 A KT A 1 B R .
IF R e S SR AR B A ™ T A, e R AR AR S
A ACH . B R ICE FR AT R ™, 7 ik 2R
BB . I A SR VR ORI E AN B, W2 i e A
RS R D, (HER AR Ak a2 o HOR A, e A
Hm R 2 K E B 2 HT KT

b2 7 6 07 HR SO v BV R BR , (H AR 16 T A A7
TEIX B ] J. T AR R R R A A B Bl AR
YA B A FORE BT A B SUE BT R TR AT
A PR 5| 3E BOR 4 1 A AR R R A PR R ORI SR A A
YR, CLAMSIE YR R e f E sh R B AT K
M HE ATV RECEWIBT 16 20 3 R ECR 6 H A
BB, i RECR A B AR, o F IR L TR E K
SERIE AR, A8 A HUAEIB R HOR, BEE A A ) E
KR, ok R BB, IR AT DL R R 2t &, 4R
AR R B A, R A RS IR, RIS A v R
VAW G R o, Hop R Bt (Harmonia asyridis
Pallas) . L £ ¥l (Coccinella septempunctata Linnaeus) .
4 8L (Propylea japonica Thunberg) 25 2 3 [E A& Mok A
A R, R e Ry AL I U B A PR
THIEEM.

FH TR b XA [ 4 A b S8 i 28 5 40 35 M i A
B, o A B B R B R AR B A 2 TR, HE LA ROR M
A0 35 0 B YR AT AR FE R A R 0 PR ML X AR A
A T BUR 2 T R AR R AR, B G R B B g
FAEFHVPAN R R R -G Ra R, FRAT 8 T 1 A M 2
DX A [R] DX 35k 3 A 44 Py S e B BHR S 2 B b 2 70 7 i

=1 PEHM

Table 1 Investigated farmland

B B AR 3 2 AR B PR AR 3 B AR R A Sl 2, BT MR 3t X
A% FH FR I8 345 B R R 288 R R e 5 A TR, D D0 38 B0 1 e o
B HAHE R AP 6T 5 E W TSR

1 MR5FEE

1.1 FEMXSHEELR

PR b X 32 A v S AT VL S H SR e T
I, TR U R 2 X3 3 B TR 2 T (1 v X AR Yk
PN = YT S I 7 NSl e 2 s 2 1 2 K (7 o e 3
JEN8.5 C, 4EF% & N639.3-654 mm, ‘E7E K B N1 644.7-
1 806.6 mm, =TI E63%, FHIRF %2 511.6-19
878.3 h. MZHMR& ML, KA SIFE H, EAIEMEK,
TR XAk R TR ERE R N2 g, AT
X3FPAEYD, ANEVEY)E kB AL FASF A A5 X ) SH R 1, i
A T AR /N2 AL T3 T R TR S B,
AT IR FFE . MR R E AN, RN E R E
ITRAESEE, A PANTTA. B EEA SRR,
* ST AR 3 T B AS T S HURE
1.2 BAERFZE
121 HAHEZESHEEE FEARZE 1 XS BN R A BT 7w 1)
SHEFRH . SHU/NE L SR, TE20214E52 7H T
HOR IR A, AP A 30K, R UCUR £ E] [B] R K F20 d. B0
HFRARE L EFFEMT. (D WEP:: fERE S A
HORE 10 5 25 B TOURE Y o VR 2 AT, S AT IR S m T B
77, FIMFEFEEN G, S PE S A5 WS A X R 1 B e
WA, RaTBE MR ) s A b TR, RS A
B0 ek 1 20 X o B A I 2 N S S bR T [
L. (2) B EES: £8 A R AR T s R v 5 25 R
RV e B 2 A5 A, MR AR A5 A2 R E S mPiIRE T, 23 BN T
SRR ARE T IR B AR, I 1 30 4 B S h R d AR, 4
SR =, () P4 Ak 25 AR ARSI, T AR 45 4% 1
KNI BT BUBAN AT, BN s A 3 B100RR 14, VEGN A 25 5F:
0 SRAE L 100RK A 47 X 45k P (10 B ER ), g (X33 P 1 B0 sl N T
ek S, EIFARIcar mIsLIe =, (4 Bldubr A% e KR
LB AT Ah I S, 5 TEVE LB A e AT B b A R A
iy EI S =, A A OGS B SC R kL, WL A T 7S BRE 2

(&7 iR bR

L etk

Crop Number Location Longitude and latitude Height above sea level (h/m)
QK01  EE[XEHAEL Lulang town, Bayi district 94°73208'E, 29°70189'N 3391
H L QK02 X 74 Baiba town, Bayi district 93°93531'E, 29°79417'N 3156
Highland QKO3 K#RELIEGN 2 KJEAT Mini village, Milin county 94°57342'E, 29°45619'N 2924
barley field  Qko4* {1 [X i R H ¥ Bi 3% College farm in Bayi district* 94°34818'E, 29°67696'N* 3000 *
QK05  TAiVLIAELFEHA Xiri village, Gongbujiangda county 93°50181'E, 29°89267'N 3319
XMO1  EE X E B4 Lulang town, Bayi district 94°74587'E, 29°74369'N 3436
/NEH XM02 EEIX 43R Jiemai village, Bayi district 94°43578'E, 29°56980'N 2984
Wheat XM03 KM E RHiK Xiala village, Milin county 94°67029'E, 29°46520'N 2916
paddock XMO04*  [LE X Pt A P 2 [e 44 3% College farm in Bayi district* 943°4877'E, 296°7687'N* 3000 *
XMO05  TAi{LIAEITiA 2 Jiangda township, Gongbujiangda county  93°94766'E, 295°4598'N 3455
YCO1  ELE[XEHiEL Lulang town, Bayi district 94°73208'E, 29°70189'N 3436
[ YC02 HEHERX4ZEMN Jiemaivillage, Bayi district 94°43578'E, 29°56980'N 2984
Qa?egfield YC03  ELEX Kk Mirui village, Bayi district 94°59823'E, 29°49527'N 2936
YC04*  [EE X Ui A4l i £¢ 3% College farm in Bayi district* 94°34834'E, 29°67654'N* 3000 *
YC05  TAi{LiAEL{Tik 2 Jiangda township, Gongbujiangda county  93°94766'E, 29°54598'N 3455

*: BIRDC Ao R B 2 25 R S URE .

*: The sampling sites selected for the dynamic investigation of ladybug dominant species.
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VL BRI SR Bl AR AR L KA B %o 45 1. Bl S s
FARBNR, %5 B R GevE %R B d e R ) B
1.2.2 MAEMBFHTPE 398 BT - A e AR A 2 e AR 37 3
Hi) B (QKO04) . /NEH (XM04) . izEH (YC04) K
] 5 VA AR, AR A ST S B i, R B R
HEAT RS EH. R AR B AR R VE I B S M m?
FEJT (AR T 21258k, 2 2200k , Mgl 4
AFE DT P9I B R SRR S R T R T R, AR AR T
FHBEATL I USRI, I SRRk T 0 BB, TE R T N TS
o P R, (S AR R . AR S H R ETH
S, & MARERR6 dikAT — IR A
1.3 BIWHERKITFE

FhBEAL 54 B2 15 BUK [ Berger-Parker (1974) 4534 75 48 %
(dominance) TH5L 75 %, 34 B i B85 B 08 9 SR p 24 ol
FEIBC R DU VE N & DR A S A

i & v I A A ¥ JE $ (predatory ladybug
dominance) %5 T3l PR B0 0 2 Bk DA 4 34 & Pk IR
.

) Fh ' (species richness) A3 d fl 2k %k %
i_\‘[12-13].

X £ JF (relative abundance) : 50%LL I, +++; 5%-
50%2 [H], ++; 5%LLF, +.

2 BRGS0

21 MZH X KRB R EIR R B FHE
JLREIRBRAS 5415, WK 217K, PR HIX R HH BT
R B N2 RN EI0NE, Fe13Fh. HAp 1R il vk
U, HE SR IR E AR R I PR
FE P AU (Coccinellin) 5K £ B HU% (Hippodamiini) [
B, A7 B v B R v B9 e A B BE B (Coccinella
transversoguttata Faldermann) 60.10%, £ ® &l 1t (Adonia
variegata Goeze) 16.15%, — £ ¥l (Adalia bipunctata
Linnaeus) 12.40%, 73 Bt ¥l & (Harmonia eucharis Mulsant)
2.20%, F 5 0t (Harmonia asyridis Pallas) 1.30%. &£
PEEI g1 WU LA FESCE B0 0L (Hlalyzia sanscrita Mulsant) ,

FR2 MEMX KRB A5
Table 2 Classification of ladybugs in Nyingchi farmland

BRI dUER (Psylloborini) 3 # ¥l duJ& (Halyzia) . H, &
BPLEEABRENE, KW 560.03%. MatkEih R EuE
+ Bk 9l &t (Epilachna dodecaspilota Hu & Wang) ,
& B i 5 B Wk (Epilachninae) £ %1 41 )% (Epilachnini)
MR JE (Epilachna) BB, KH5L5.28%, HATAK
A AV A, KRNI AR IS B TR F R A 1) 7
F& 75 (Phlomis tibetica) 5JEiH/RIEFE (Rumex nepalensis
Spreng) b IR AT £ 2.

BV (A% 2 N BANAE A X, 43 3 46 181 (QKOo1,
XMO01, YCO1) . T X Fffilr (QK02, XMO02, YC02) . #fk£ 5k #i
VLA (QKO3, XMO03, YC03) . 2B {17 (QK04, XMO04,
YC04) . LAFYLi% (QKO5, XM05, YCO05) , & I & i 81 tt
FEAN A X3 AR A i A 3 E A R R a3 w, BB S
TEA3Ff P e RS AL 35 8 i s 5 28—, 7R T X3k H
HES A L, R T A VA AR T At XSk A s, N
0.672 7, k& ik A VT & 0 R B AR, 90.455 6. 2 539l HLE
AR A AR TR BN, B S 7E 5 DR AR 345 S 04),
T X P30 A PG 3453 e v, 290,267 0, S Tk A7 V1 i B A%,
790.109 4. — B Bl USRI A AL B2 =, BRATEE BB H
A O4L, 1k AR VT 1 4% s, M0.287 0, T IX
B I A%, S90.059 0. FF B B HL B AE Fr T X dskoA¢ FH B A 1
B, B0 34 P HR B A o S T A A A A ek A VTSR Ak
A &I, HAOLHAE R, v0.001 3. + B & i Bl Y
RSB ARHA R, RHERECN0.327 7. S H I H
WIFPAEE D, A I R A 3R B e, I DI e B0 e A 28
LIES

AN F S B AE R RE YA P A g X . ks
FToR, A BE B TR A B 3R E ) A AR A B, SFREM A
AR 22 5 o f i, A +++. 2 5 BB AE B A B A H A
KT EG B, SRRV HAS 2 ++. R B R
P A T RN A VIR 1 B S B B AN
HANm S RO, R E R SN E | 2
g+, AEEAEVSE RS, A+, AP S0 A S A S T X
TR R R B, E AR TAGTL A /N B R A A, 72T
X B 0T 5 0 2 A VB U R S R . S € B R 4 e
K3 (75 B 5/ L T BRI 1)/ 22 R A VTR 1

7 T} i A i wo o KB
Family Subfamily Tribe Genus Species Quantity (B/%)

. TBEF . Coccinella transversoguttata Faldermann 2128 60.10
L]
AR Coccinolla Y2kt Coccinella longifasciata Liu 6 0.17
I Z}BE 3N Harmonia eucharis Mulsant 78 2.20
bi1§: 29 Hc’:m;onia S P Harmonia asyridis Pallas 46 1.30
Coccinellini F&BEH dt Harmonia yedoensis Takizawa 5 0.14
/NG ELHJE Oenopia 23T 75 %L H Denopia dracoguttata Jing 13 0.37
Sk TG A KB4 8 Adalia  — £l 4t Adalia bipunctata Linnaeus 439 12.40
A Coceinellinae ML JE Calvia PRI H Calvia quatuordecinguttata Linnaeus 18 0.51
/(T)oc\ci/nellidae %%fﬂﬂiﬁ Adonia % 53l H Adonia variegata Goeze 572 16.15
K2 I e %L%;;ﬁfj)aﬁmia 1t 77 750 Parippodamia arctica Schneider 25 0.71
Hippodamiini -
?eﬁﬂi,}% + B2 A 80 d Semiadalia decimgutata Jing 23 0.65
£ T 0 L T B - ; )
Psylloborini Halyzia X HEH Hlalyzia sanscrita Mulsant 1 0.03
oy BN ERIA R o Ry R - - ’ .
Epilachninae  Epilachnini Epilachna + P ki B Epilachna dodecaspilota Hu & Wang 187 5.28
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H)/NZE S SE IA RBL. 75 B B0 5 S o B 7 3 f
RN 22 BE 250 g+, SRR A H A S0 s 4 o =2 55 EE AE 8-92 [
FLARF I TESFh AR B b A 43 B, ELAHE 22 B 2 A1
3 HTARZ R X A PR ORp B AR AE, K SRR AR B A
A B R R 2R AT O o, R I SRS, RS A
FILL B 54 35 R SR B 32 5. 6FT 7%, SRl & v Il Fi i B
FEAC THAR L5 B AE 96 % LA 1. FE BE B e SRh 1 M4k R iy
SR A R F I A R 2, (RIS 34 4 B L Rl e e B
Wy, HRHP A E RS THEREY, 80706 2. £
S B0 HULE XMOA/INZE FE A L9 o A B e, L ok F PR 381
TREBE B AL, TR P OL 3 8 s T I EY, 240.258 3. —
AR TEQKOIH B H b L I B BE B 5 2 S B, 78
XMO03. XMO5/NZZ HH Ll i 2 S il e, — B BlfE /N2
M A S s T2 F 3y, — B B RTEm s i A
LG H A Ak A, 90.044 4. Bt 3hml dy, Hoqd
PRI R AR B A 38 48 A1
2.2 MEMXKBARBIRFHENS
PR X R /N2 H S 3R E 4 B 1 52 A H
a5 IR B, BB, £

R3 HREARESXERATHRLE

P R A A A v LR H R, DL 3 A d O
TR BEAT MRSl ST A

AR H AL S DR R I P S A QB A s . B I ERAE
TR A I R B R O T 2 R A S R R, R
PEFRAEGH N )R, B E AL T R T B B, fE6H N HIA
FWEAE, FARROEREAT1.255k%, ZJab T M@, 2750
BRI R DS R e T R U, W A E6 A T, FAkR
HENT.53%, 25 FRE. TR BUHRE6H R ) 2 BT I A By
H B i, fE6] MU Ja, BIHE N2 7Bk, 8 3|
B, APRRIE R N155k. F PR A6 A ) 2 /T AL T
ETRE B R RIARIEAE, TRk R 925 900k, 5
B R DE IR AR T RR 6 T R bR R s R B
FIERBE L & .

NZZ AR AL 35 B AR FER R I Bl A5 I 2 7. B B
ARG H AT D S 2 R AU 2, TR B L, B
FE6H 2 5, B R ME BT, fE6H )il B, Fkk &
H% 5 965k, 6 A2 Ja TI%, E£7THZ)E, RIEES
R, R BURAETH i % — R A, £7H
B BIEAE, Bk RO%EER21.255%, 25 T, 25 Rlhig

Table 3 Ladybug dominance in agricultural fields at different ecological areas

It # % Dominance

fit Species I T X P T 5 R AT L 3 LT3 TARILIE
Lulang town Near the city Around the Yarlung Zangbo River College farm  Gongbujiangda
& 5L B & Coccinella transversoguttata Faldermann 0.6711 0.5851 0.4556 0.6494 0.6727
% St 9L Adonia variegata Goeze 0 0.2670 0.1094 0.1784 0.1986
#F BLEN R Harmonia eucharis Mulsant 0.0012 0.0188 0.0785 0.0292 0.0135
R B Adalia bipunctata Linnaeus 0 0.0590 0.2870 0.0747 0.0655
S ¥l dy Harmonia asyridis Pallas 0 0.0238 0.027 0.0207 0
B2 /18 41 Semiadalia decimgutata Jing 0 0 0.0116 0 0.0226
JeBE 5 H Denopia dracoguttata Jing 0 0.0151 0.0103 0.0124 0
1t 7 %50 Parippodamia arctica Schneider 0 0.0138 0 0.0145 0.0201
+ IR Calvia quatuordecinguttata Linnaeus  Q 0.0125 0.0129 0.0124 0.0070
& # L Coccinella longifasciata Liu 0 0 0.0064 0 0
&3t B H Harmonia yedoensis Takizawa 0 0.0050 0 0.0083 0
WK Hialyzia sanscrita Mulsant 0 0 0.0013 0 0
B fr i 5ty Epilachna dodecaspilota Hu & Wang  0.3277 0 0 0 0

x4 FRERBRH DB

Table 4 Characteristics of ladybug distribution in farmland

7 #H Highland barley field

/N [ Wheat paddock il H Rape field

Fh Species Y

M2 FEE

g AIXIZE EEE o M2E  FEE

No. Relative Species No. Relative Species N Relative Species
abundance richness abundance richness abundance richness
L
%;}cicﬁgj?la transversoguttata Faldermann 1142,153, et 1142,153, et 1‘42,‘53’ et
% 53 Adonia variegata Goeze 2,3,4,5 ++ 2,3,4,5 ++ 2,3,4,5 ++
H B ¥ Harmonia eucharis Mulsant 3,4,5 + 1,2,3,4 + 2,3 +
R ¥ H Adalia bipunctata Linnaeus 3,5 ++ 2,3,4,5 ++ 2,3,4,5 +
S HL Harmonia asyridis Pallas 4 + 2,3,4 + 3 +
+ P2 1 B Semiadalia decimgutata Jing 5 + — — 3 +
TPt IG5 8 H Denopia dracoguttata Jing — — 3 + 9 2,4 + 8
JbJ7 % BH Parippodamia arctica Schneider 2, 4,5 + — — — —
B
ga%é?uﬁtirdecinguttata Linnaeus - - 24,5 * 3,5 *
W45l 4 Coccinella longifasciata Liu 3 + — = = =
[ Bt #I . Harmonia yedoensis Takizawa — — 2,4 + — —
FECHE I Hlalyzia sanscrita Mulsant 3 + — — — —
TP R _ _ 1 + — —

Epilachna dodecaspilota Hu & Wang

1: S 2: RZTTIX I 3: MES AT 4: FBifds; 5: TATLIAE. 50%LA I, +++; 5%-50%2 [H], ++; 5%LLTF, +.
1: Lulang Town; 2: Near Nyingchi City; 3: Around the Yarlung Zangbo River; 4: College farm; 05: Gongbu Jiangda. Above 50%, + + +; between 5%-

50%, + +; below 5%, +.
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Table 5 The proportion of major predatory ladybugs in farmland

HTAPRGE ETr, 8B, TSR EN1265k, Z)h—
HAT FREY. Z2RIREeH T, %A RIERE, 7
PR #2285k, HEMNROFE ~Ha T 2R =
2R TE VR A B P % AL TARAR A

Ll U B SO0 M A RS AW A, B0 5 2 B B
FEMRZ 3 DX AR P DI 4 7% 2 di e A BRE I ERE 30 47 4% P R )
MR AAC AN, AT 7R, BB BN dURh i S AE6H 2

Lt Ratio (r/%)

A H P HEBE I R Z R R A BEPI R SRl S5Fp SR AP
Farmland ~ Number Coccinella transversoguttata Adonia variegata Adalia bipunctata Harmonia eucharis Harmonia Five species of
Faldermann Goeze Linnaeus Mulsant asyridis Pallas ladybugs
QKO1 100.00 — — — — 100.00
HERH QK02 71.31 26.29 — — — 97.60
Highland QK03 43.05 8.62 43.11 4.62 — 99.40
barley field  QKo4 77.86 17.21 — 0.82 2.46 98.35
QK05 81.08 14.86 2.03 0.67 — 98.64
XMO1 100.00 — — — — 100.00
NEH XM02 56.82 21.59 13.07 2.84 2.27 96.59
Wheat XMO03 51.58 8.51 32.36 6.41 113 99.99
paddock XMO04 39.89 55.01 — 1.69 1.69 98.28
XMO05 71.23 12.53 15.49 — — 99.55
YCO1 100.00 — — — — 100.00
W YCO02 57.51 39.06 215 0.43 — 99.15
ot YCO03 57.97 24.64 7.25 5.80 2.80 98.46
Rape field
YCO04 7712 17.64 4.58 — — 99.34
YCO05 69.73 16.32 13.59 — — 99.64
#6 TEHAMI RIS
Table 6 Dominance index of major predatory ladybugs
% % Degree of dominance
%I Farmland BBt % S8k Rl 5 BEE0 R Xy
Coccinella transversoguttata  Adonia variegata  Adalia bipunctata  Harmonia eucharis ~Harmonia asyridis
Faldermann Goeze Linnaeus Mulsant Pallas
H FH Highland barley field 0.7062 0.1385 0.1262 0.0123 0.0031
/N3 [H Wheat paddock 0.5827 0.1373 0.2148 0.0405 0.0141
W Rape field 0.6514 0.2583 0.0444 0.0236 0.0111
807 --m-- B Coccinella transversoguttata 30000
o ——-@—-% 58 Adonia variegata
G 609 @RI Adalia bipunctata P
5 —#*— Ittt Aphid 20000 '@
ZT 40 03
10000 <
2T 20 5&
-
0 . 4 0
5-13 5-20 5-27 6-3 6-10 6-17 6-24 7-1 7-8 7-15 7-22 7-29
H# (H/H) Date (month/day)
E1 SRESRB N AMERFNS (BRROBE) .
Fig. 1 Dynamics of predominant ladybug populations in highland barley fields with time (number per 100 plants).
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Fig, 2 Dynamics of dominant ladybug populations in wheat fields with time (number per 100 plants).
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Fig. 3 Dynamics of dominant ladybug populations in rape fields with time (number per 100 plants).
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Fig. 4 Population density dynamics of Coccinella transversoguttata in different crop fields.
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