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Abstract: Plant leaves are the core of energy and material flow in forests, and herbivorous insects affect plant growth,
reproduction, and community structure by feeding on plant leaves. The phytophagous effect of herbivorous insects on plant
leaves plays an important role in the study of biological interactions, and it is of high ecological significance to understand
the regional variation law and regulatory factors of phytophagous insects. Ecologists have long been committed to revealing
the geographical pattern of phytophagous insects to analyze the environmental drivers shaping this pattern, however, the
pattern of phytophagous on leaves and its regulatory factors are still unclear about the phytophagous pattern of typical forest
herbivorous insects in China. Therefore, in this study, 98 species of trees from 16 forest stations in Hainan, Guangdong,
Jiangxi, and other provinces were taken as the research objects, and the experimental method of combining field
investigation and in-lab statistical analysis was used to study the feeding of leaves by herbivorous insects, and the regional
pattern of leaf herbivory rate and its environmental determinants were quantified. The results showed that the average
herbivory rate of 29,834 leaves of 98 species of plants in 36 genera was 3.82%. Specifically, the herbivory rate was the
highest in the Jianfengling area of Hainan Province and the lowest in the Hu Zhong area of Heilongjiang Province, which

were 7.77% and 1.09% , respectively. In addition, there were no significant effects on phylogeny, leaf total carbon, total
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nitrogen, carbon-nitrogen ratio and leaf weight on leaf phytophancy. In contrast, the annual mean temperature, annual
precipitation, annual temperature range, minimum temperature in the coldest month, maximum temperature in the warmest
month, seasonal variation of temperature, seasonal variation of precipitation and precipitation in the coldest quarter largely
determined the phytophagous effect of herbivorous insects on leaves in China ( P<0.05) .This study shows that the herbivory
rate of forest leaves at different latitudes in China is largely determined by climatic factors, which provides a quantitative
basis for revealing the pattern of herbivory rate and its driving factors in China, and also provides an important theoretical
basis for further research on the potential impact of global climate change on ecosystem functions, especially the interaction
between plants and insects. The results of this study not only deepen our understanding of the role of herbivorous insects in
forest ecosystems, but also provide a scientific basis for insect regulation strategies in forest protection, ecological restoration

and biodiversity conservation, which is helpful to promote the sustainable management and protection of forest ecosystems.
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Fig.4 Phylogenetic tree and phylogenetic signals of Herbivory rate of different tree species
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Appendix 1 Herbivory rate and tree species information of each sample plot
O i Tk grrmg e
Number Species Family and Scientific name T"“‘lzl‘*; *f“““ leaf area/cm? Herbivory
genus em®( KA (AN rate/ %
HN e M TFERRHR LR Aporosa dioica (Roxb.) Miill. Arg. 6511.24 634.74 9.75
HN FEREA R AR Canthium horridum Blume 1508.04 92.37 6.12
HN 53 i S| Castanopsis hainanensis Merr. 18800.72 1538.27 8.18
HN /gl AR vi)E Ligustrum lucidum W. T. Aiton 2136.11 239.61 11.22
HN EPIARLF BRAZ TR Litsea elongata (Wall. ex Ness) Benth. & Hook. . 6814.49 286.262 4.20
HN A IR AR Microcos chungii (Merr.) Chun 4172.69 523.09 12.54
HN RGN RO ERE Ormosia pinnata (Lour.) Merr. 5590.31 550.682 9.85
HN ARSI R Phoebe hungmoensis S. K. Lee 2447.59 61.96 2.53
HN YNl HRERILTR Psychotria asiatica 1. 3024.50 25.349 0.84
HN TBF TRFREETIE  Sapindus saponaria L. 6818.71 539.03 7.91
HN & 57824.39 4491.36 7.77
GD LIEETN WPHPHBIARIAIE  Blastus cochinchinensis Lour. 8105.97 161.61 1.99
GD EARIATIPS AR Camellia semiserrata Chi 34929.23 1208.59 3.46
GD OO FOMEHEE SR Heptapleurum heptaphyllum (1.) Y. F. Deng 19761.47 2762.80 13.98
GD VAR ALY FESAERHLRSIEIR  Rhododendron mariae Hance 4563.37 143.69 3.15
GD ik PR IRELH B Syzygium jambos (L.) Alston 8322.32 260.98 3.14
D& 75682.36 4537.67 6.00
JX e IR SR Dendropanax dentiger (Harms) Merr. 7218.10 133.94 1.86
JX & ¥ 7o LR Diospyros morrisiana Hance 2146.06 112.98 4.68
JX TR RRHL R Lindera megaphylla Hemsl. 12394.41 634.61 5.12
JX L RS Machilus nanmu (Oliv.) Hemsl. 4196.18 123.84 2.95
X LV RRAZE TR Neolitsea chui Merr. 11714.05 373.70 3.19
X SN AT WA tr ) Photinia bodinieri H. Lév. 2993.94 177.90 5.94
JX At iR AL 8 Schima superba Gardner & Champ. 14610.97 656.34 4.50
JX e} e PR Toxicodendron vernicifluum (Stokes) F. A. Barkley 3299.35 192.53 5.84
XA 58843.06 2405.83 4.09
GpP g} ZRHaJE Broussonetia papyrifera (1.) L'Hér. ex Vent. 11718.31 68.482 0.58
GP 05 DEPERE Coriaria nepalensis Wall. 19126.39 828.60 4.33
GP A BRRHEZA R Rhus chinensis Mill. 19805.60 325.89 1.65
GP & 49846.91 1196.33 2.40
GM i e RHEE Castanopsis sclerophylla (Lindl.) Schottky 5374.86 149.48 278
GM Logics BRI Chimonanthus praecox (L.) Link 5160.81 14.75 0.29
GM LA FERHLEIHUR Lindera glauca (Siebold & Zuce.) Blume 1413.95 110.60 7.82
GM B TR R Liguidambar formosana Hance 1826.37 10.63 0.58
GM o Fe LR Lithocarpus glaber (Thunb.) Nakai 18195.32 738.40 4.06
GM EAR(Z N SERHEAR Loropetalum chinense var. rubrum Yich 5666.49 247.41 4.37
GM PLIEZN R AR Sinoadina racemosa (Siebold & Zucc.) Ridsdale 6979.95 249.08 3.57
CM & 44617.70 1520.36 3.41
HUN Rt BRFRSFETE  Alniphyllum fortunei (Hemsl.) Makino 4757.24 239.87 5.04
HUN P IAEHLZE Camellia oleifera Abel 5856.83 227.12 3.88
HUN P e RHEE Castanopsis fargesii Franch. 8198.35 244.12 2.98
HUN FR R A ERAGRE AR Daphniphyllum oldhamii (Hemsl.) K. Rosenth. 7198.44 359.477 4.99
HUN B [k Ay Engelhardia roxburghiana Wall., 24702.93 724.648 2.93
HUN A% AHERAGR Ilex chinensis Sims 4140.82 165.937 4.01
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H% R H HT 4 wme TR e
Number Species Family and Scientific name Totalzle;:j efrea/ leaf area/cm? Herbivory
genus em?( B (AN rate/ %

HUN I\ TRT R\ JR Illicium verum Hook. . 7522.20 59.232 0.79
HUN i TR Kalopanax septemlobus (Thunb.) Koidz. 10704.66 237.61 2.22
HUN [ E e ARERTER Michelia macclurei Dandy 13324.08 183.69 1.38
HUN #HX 3L B Quercus glauca Thunb. 8307.38 381.33 4.59
HUN JeSE L WWAREHLITUE Symplocos lucida (Thunb.) Siebold & Zuce. 2893.51 136.98 4.73
HUN B WILRHL LS Symplocos theophrastifolia Siebold & Zucc. 10678.78 35.16 0.33
HUN 11 54 KRR Triadica cochinchinensis Lour. 7502.35 684.83 9.13
HUN AR TR A Vernicia fordii (Hemsl.) Airy Shaw 18095.64 392.73 2.17
HUN % 133468.77 3994.45 2.99
HB i W R Buxus sinica (Rehder & E. H. Wilson) M. Cheng 1339.18 100.934 7.54
HB NI TR Cinnamomum wilsonii Gamble 10915.68 754.264 6.91
HB Ju AR AL INZEHARHUZE R Cornus kousa subsp. chinensis (Oshorn) Q. Y. Xiang 2986.10 45.973 1.54
HB Eaug FERHLB R Lindera communis Hemsl 2860.43 174.437 6.10
HB i BRI HUR Lindera megaphylla Hemsl. 2992.51 118.295 3.95
HB HE LM RERHLIB R Lindera nacusua (D. Don) Merr. 1187.68 86.43 7.28
HB it TR e Machilus faberi Hemsl. 10371.89 705.507 6.80
HB SLi] TR Phoebe neurantha (Hemsl.) Gamble 2690.13 76.71 2.85
HB FE R Phoebe zhennan yichang 3228.43 142.604 4.42
HB A R )R Prunus padus L. 9778.48 314.688 3.22
HB K LA SYMBLKLEUS  Sycopsis sinensis Oliv. 5498.78 126.73 2.30
HB ek TRk R Viburnum dilatatum Thunb. 1866.88 48.398 2.59
HB & 55716.19 2694.97 4.84
AH TR TeBFRE Acer davidii Franch. 10183.32 252.136 2.48
AH TLRAkEAR HEARRHE AR Alnus trabeculosa Hand.-Mazz. 4177.99 133.56 3.20
AH RR YRS BB HEARRHEHA )& Carpinus betulus 1715.40 121.54 7.08
AH Z KR HA HEARRHE HA 5 Carpinus polyneura Franch. 1529.13 19.013 1.24
AH B TR Castanea seguinii Dode 3753.23 219.98 5.87
AH LR FRHLEIHUR Lindera glauca (Siebold & Zucc.) Blume 6633.37 752.22 113
AH ) BEHLE R Platycarya strobilacea Siebold & Zuce. 6914.80 322.69 4.67
AH B 753 RHRE Quercus X leana Nutt. 6408.25 530.04 8.27
AH & 41313.50 2351.18 5.70
sX T HA HEARRHEH AR Carpinus turczaninovii Hance 3558.36 15.786 0.44
sX by e RAE Castanea mollissima Blume 40894.45 1722.63 421
SX ITEW WZEEAHUZBEE  Cornus controversa Hemsl. 6975.80 119.13 1.70
SX AREF BRAZ TR Litsea pungens Hemsl. 5052.96 59.45 1.18
SX ) [k R Platycarya strobilacea Siebold & Zucc. 3645.37 91.73 2.52
sX Betg s 7o RHRE Quercus cocciferoides Hand.-Mazz. 16858.68 364.43 2.16
SX A MR Rhus chinensis Mill. 14087.04 193.13 1.37
SX et HHEIE Salix babylonica L. 3681.56 126.17 3.43
SX ) BRRRER Toxicodendron vernicifluum ( Stokes) F. A. Barkley 15484.55 272.738 1.76
SX A 110238.77 2965.19 2.69
HEN LTAER T B FEE Acer rubrum L. 1304.78 74.00 5.67
HEN T AR iR Ligustrum leucanthum (S. Moore) P. S. Green 4464.96 41.07 0.92
HEN A R R Prunus tomentosa Thunb. 3499.45 81.73 2.34
HEN KRt fiEH Ulmus macrocarpa Hance 2803.43 224.01 8.00
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H% R H HT 4 wme TR e
Number Species Family and Scientific name Totalzle;:j efrea/ leaf area/cm? Herbivory
genus em?( B (AN rate/ %
HEN £ 12072.62 420.80 3.49
SX2 A RGeS Pyrus spp 2874.08 51.013 1.77
SX2 & 2874.08 51.013 1.77
SD AT A Diospyros lotus L. 2377.35 28.55 1.20
SD =R 2 BRI AUR Lindera obiusiloba Blume 6489.14 75.76 1.17
SD JERBR TR Quercus acutissima Carruth. 11228.74 260.95 2.32
SD HIbR 3L B R Quercus serrata Thunb. 5360.875 97.83 1.82
SD Fe e #5 TR Quercus variabilis Blume 3174.84 45.92 1.45
SD KA AL Gyl Sorbus alnifolia (Siebold & Zuce.) C. Koch 9353.63 155.24 1.66
SD L] WILRHL S Symplocos tanakana Nakai 4450.55 83.71 1.88
SD fil fiEH Ulmus pumila L. 5334.93 143.13 2.68
SD & 47770.07 891.09 1.87
BJ TCER TRFRE Acer truncatum Bunge 23299.56 334,034 1.43
BJ Rk R R Rhamnus utilis Decne. 8732.64 519.88 5.96
BJ ETE ARERTH)E Syringa oblata Lindl. 4008.43 73.677 1.84
BJ fiv fiEHeE Ulmus pumila L. 3990.34 185.412 4.65
B & 40021.97 1113.002 2.78
LN AR TETRHE Acer tataricum subsp. ginnala (Maxim.) Wesmael 12172.71 341.15 2.80
LN L2 HERRHEA S Betula costata Trautv. 5463.33 219.85 4.02
LN It FEARRHEA R Betula platyphylla Sukaczev 22971.12 977.84 4.26
LN 1 ARERHEE Fraxinus chinensis Roxb. 7239.03 249.20 3.44
LN Bk BRI B Juglans mandshurica Maxim. 10137.95 474.47 4.68
LN TR SRR R Robinia pseudoacacia L. 3269.70 29.37 0.90
IN BRI tIEHE Salix arbutifolia Pall. 1963.97 58.08 2.70
LN fiv faRHa & Ulmus pumila L. 1929.08 32.44 1.68
IN & 65146.88 3377.39 3.65
HM [EP N T T RS Acer pictum Thunb. 10285.07 258.46 2.51
HM £ R R Tilia amurensis Rupr. 7513.87 218.25 2.90
HM I WP Tilia mandshurica Rupr. & Maxim. 23359.91 719.57 3.08
HM A fikH Ulmus davidiana var. japonica (Rehder) Nakai 1561.96 71.48 4.58
HM & 42720.81 1267.76 2.97
HH e FEARFHEA R Betula platyphylla Sukaczev 8272.55 89.90 1.09
HH & 8272.55 89.90 1.09
STt Total 846432.55 32368.27 3.82
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