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Gender difference response to the change of reproductive cost of dioecious plant
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WANG Yitong' ,GUO Hanlin® ,LIAO Dan',LEI Jingjing' ,WANG Yingni' ,ZHANG Chunyu’, WANG Juan' "
1 Beijing Key Laboratory of Forest Resources and Ecosystem Processes , Beijing Forestry University , Beijing 100083 , China

2 State Key Laboratory of Efficient Production of Forest Resources , Beijing Forestry University , Beijing 100083 , China

3 National Forestry and Grassland Administration Industrial Development Planning Institute , Betjing 100010, China

Abstract; Different reproductive costs lead to different resource allocation mechanisms of dioecious plants,and this gender
difference will lead to changes in the process of growth and reproduction. Changing reproductive costs is an effective way to

further understand the response to gender differences in resource allocation of dioecious plants. This study focuses on the
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dioecious plant A. barbinerve within the mixed coniferous and broad-leaved forest ecosystem in Jiaohe, Jilin Province. The
characters of leaves and new branches of vegetative organs and copper, molybdenum ,boron ,iron and manganese involved in
reproduction were used as quantitative indexes to explore the sex difference and plasticity of dioecious plant A. barbinerve
under different growth stages and different reproductive costs. A total of 60 A. barbinerve plants,both male and female , were
selected across the sample plots and categorized into three groups. All the plants in the CK group were not treated at all , all
the plants in the RB group removed all the buds of the whole plant at the early bud stage,and all the plants in the RF group
removed all the flowers of the whole plant at the end of flowering. Samples of leaves and new branches from A. barbinerve
across various treatment groups were collected during flowering and fruiting stages, and two-way ANOVA was conducted to
assess significant sex-based differences in A. barbinerve under varying reproductive costs. The results showed that changing
the reproduction cost had no significant effect on specific leafl area and leaf biomass, but had significant effects on the
biomass and length of new branches and the contents of Cu,Mo,B,Fe and Mn in leaves of A. barbinerve at flowering and
fruiting stages,and produced a sex-differentiated response. During the flowering stage, female plants in the CK group had
significantly less biomass in new branches compared to males,yet these branches were significantly longer. The contents of
Cu and Mo in leaves of male plants in RF group were significantly higher than those of female plants,and the contents of B,
Fe and Mn in leaves of female plants were significantly higher than those of male plants. There was no significant difference
in the contents of Cu,Mo,B,Fe and Mn between male and female plants in control CK group and RB group. During the
fruiting period , the biomass of new branches of female plants in RB group was significantly lower than that of male plants,the
length of new branches of female plants in RB and RF groups was significantly longer than that of male plants,the contents
of Cu and Mo in leaves of female plants in control CK group were significantly higher than those of male plants, and the
contents of B, Fe and Mn in leaves of male plants were significantly higher than those of female plants. There was no
significant difference in the contents of Cu,Mo,B,Fe and Mn between female and male leaves in RB group and only RF
group. In different growth stages,the change of reproduction cost had significant effects on the biomass and length of new
branches and the contents of trace elements Cu,Mo,B,Fe and Mn in leaves,and showed gender differences. The regulation
of sex and reproductive behavior on the traits of plant leaves and new branches may be an adaptive response to accommodate
the requirements of different reproductive stages. These findings support the differential plasticity hypothesis that plants
adapt and optimize reproductive strategies by adjusting resource allocation and element absorption in the face of different
environments and reproductive conditions. The results help us to deeply understand the important mechanisms of resource
allocation and adaptive evolution in dioecious plants, and provide a new perspective for the study of related plant

reproductive strategies.

Key Words: sex difference; dioecious plant; reproductive cost; A. barbinerve
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Fig.1 The location of Jiaohe City in Jilin Province and the location of the fixed sample plot in Jiaohe City
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Table 1 Analysis of sex difference indexes of A. barbinerve

ekr HF FFAE] Flowering period 25 W] Fruiting period
Element Factor F P F P
SLA G 0.379 0.541 2.231 0.143
T 11.188 0.001 *** 3.752 0.033"
GXT 2.984 0.060 2.399 0.104
LB G 0.837 0.367 0.838 0.366
T 4.653 0.016 " 0.272 0.764
GXT 0.369 0.694 1.181 0.319
NBB G 6.662 0.014" 4.575 0.040 "
T 0.745 0.482 0.328 0.722
GXT 3.077 0.059 0.756 0.477
NBL G 8.490 0.004 ** 7.633 0.007 **
T 5.215 0.007 ** 0.119 0.888
GXT 2.311 0.105 0.172 0.843
Cu G 13.728 0.001 *** 6.629 0.012"
T 0.630 0.535 0.128 0.880
GXT 0.354 0.703 1.504 0.228
Mo G 11.448 0.001 ** 5.381 0.023"
T 0.770 0.466 0.271 0.763
GXT 0.209 0.812 1.022 0.364
B G 8.785 0.004 " 7.574 0.007 **
T 0.059 0.943 0.248 0.781
GXT 0.568 0.569 1.127 0.329
Fe G 15.597 0.001 *** 8.917 0.004 **
T 0.016 0.984 0.152 0.859
GXT 0.464 0.630 0.735 0.482
Mn G 11.062 0.001 ** 10.331 0.002**
T 0.272 0.762 0.134 0.875
GXT 0.801 0.452 0.664 0.517

SLA : b T AL LB . M A= 9048 NBB A= Rl A= #9048 NBL . 5 A= A BE 5 Cu 8 ; Mo 41 B Bl Fe o 25 Mn 2 4 G PR T AR FR; O T M5 5
AbPRZEH ; # P<0.05; # % P<0.01; * %% P<0.001
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AL BRI 2SI, 76 AR Qi R 28 ( Peumus boldus Molina) | Lithraea caustica (Molina) Hook. & Arn.fll
Laretia acaulis (Cav.) Gillies & Hook. HERRFIMERRAE GE IR 3 b A7 A8 25 57 MERRA S5 1 AR W) s (B B, TR AE Y
AR SR FEGS T, e RO iR 4B A B2 A AT B S R R T /N R 3 i 22 S
76 RB b W2, X n RERBITESS R , 1R 0% BT U570 T A 52 0 BEIN 28 1Y, 520 RB ZH MR A= B A= W 52 3
T, AHACZ T MERRRT AR B B Rt P ERR T a3 R IR TE RB I RE A1, SBR 45 R A J5 MERE
TR EYA AR MEHE SRR LR T (Idesia polycarpa maxim. ) MERR RS 45 8 TF K B | AR A 2 2 8 A
BREO S DA 2 5 B T R A 1 B R 0 TR A S A T S M ) 25 S RS [ A K B BERUAS T
A PR 3 B L AN [ 98 AR R ABE X 3 22 T B 52 3] BB Il A AR 5 AT P 25 PR R B T, PR Ry 28 S T
PRI BERIR AR . IS A BT 00 A SR AE M ) 2 S X SR A A R BB SRS ) S | LA R 4 2 S ]
Z R B B AR
3.2 BHEUAAE AT BEFEAH DG IR AT BT R B SR
3.2.1 M FHICER S RN 2R

TR TCR AN Cu F1 Mo 7EAB ) 1Y A8 A BEFE AN QI 7 v U el B2 4 00 e AT IPEAR A oA 1) 2 s A A1, A7
HES R R I F A BRI RE IR T AT S ek s o e KB B AR S AT T I A A
ER RN B Cu Mo JTCR SR ARZI . 25 R MR, M RIXT S Bk 7 Cu Mo JT R M & 0 A I 3
S, BIEE KOS Cu Mo JTER WY 7B A P 25 57 o X 22 S T BE IR T A 0% Cu Mo B MR Wi %32 F0A FH
TR SERTA A sE d A B 7 2B M 22 57 . MEME I AE R % ( Silene latifolia (Rafin) Godron et Gren.)
TEM R AR R PR T HEMEE 2 Cu JTCE ') ; Shankhe ZE7EXTE AL (Arachis hypogaea L.) B H [E]3R 56
5t Mo I FH 6Bt 2 1 A6 R4 SR 00 04 7 10 o S o, A3 i S s =i oY ARBFSE IR A6, HUA RF 4l
skt R Cu Mo %t b 25 5 THERE , CK 415 RB A EMERR I - Cu Mo & f JC ik 25 22 55, 1k 31 R0 S5 B 1l
ASE[E N R A Cu Mo JCR & i, FFAEI bR 5 2 S (Y BB B TN 3% 43 2k SCRFIF AL L) B R 45 R i
IR RF AMEMA TSR AR E L Cu Mo JTTR 2, B 7 Cu Mo JUE % it W (L T HEdk
TEATEAT BFE AT 2540, CK A MERERR I R Cu Mo & 5222 55 A K, 5 RF B MU L, 58 4 B Ik
BAAE B S MERR O ) B A8 A Z BRI AR AR ] Cu Mo JTCR STt E R AR E , 4R
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B, A CK A PRI R Cu Mo 75 8 35 1 THERR . 33X 7T REJ PH 7RG B B, i o A R IX SE T R Ny
SRR B IRBEDERE IR AT, Cu il Mo 7R 92 % & i B b e 2 5 B4R Y, b 7 2R S0 o FR - 19 95 5
FrE B CEE Y I, MR R Y Cu Mo S R RS R B IR, 53— 1T RE Al B 2, Mk AL
FHINA 5 T HERR , T SRS RIS 2 500, ISR AR YA KRB A . 458 BInR | SeRAEA [A] A B
Boh R BT X MEME D RE AT R A3 BC SR M , TEAN ] 1Y BE5E I B, MERR AT BEIE I 815 Cu A1 Mo 1Y 75 ft ke i H
AR BAE T R X 22 AR TC R 43 Be RS A 26 5 AT B PR AR AL T BB AR
322 WU LER BROTR AR E S

B Cu F Mo 41, B Fe Mn JCEREAEYI MY A K & B 5 E AN 2h b R R SCHVE A % il sl e
DR B A, ST 1P TEAE A4 SR AB RE DRI F rh B (Fe \Mn JTER & AU, S5 W, 0
Felktt b B Fe Mn JCR W 2 [AAE HA B0, 31X -5 HAWBE TS & LA [ 90 b i % AR — 2. sk B
%kfmwtﬁﬁiﬂﬁﬁw;ﬁjbﬁ&(iﬁmmnus schneideri var. Manshurica (Nakai) Nakai ) BEHEAS ¥R 8 77 143 1) — 4
PEFIRFR AN MERR T R 19 B & B 52 AR B TR Sh 2 W, 4 R AR BRGB 22 MERR I B 6 Y 1 03] 22 e B
81 s Fujita 45 & BT — Rl 56 550 Mk 1k SR 3 3% ( Spinacia oleracea L.) PRSI A5 1, BNHE SR 0 F v, ERR
Fe & B0 =7 s Xia 25 K BUMEME SEARAL Y 9145 ( Populus euphratica Oliv. ) X5 () A HE Y 30 H 0H S (0 1
NZES AET AT Mabk e Mn W BE B8R T ZEARFSEMIFAEIN 1 RF 4L Pobfedkit i B Fe Mn
i R T HERR T, PO HERRTE T AE N SE 2 i SR IR B4 A6 S B0 b B Fe Mn TR SR B EMT
WERR , THRER T 2R A HEAE S0 7 A Hd 2R IR AN R B Fe Mn 2 5 L, 205 AR T X CK
P MERERR I R OCR S 2SRRI IS X LEGIRER I BHE A A U 2 B Dk 7 oT R A R
225 X S SETE T T & LRI R BTG R B B R FOTE AN [F) SRR A S A B M )
LML, RB 4PN B Fe Mn &0 2522 5, 10 ORI M MEAE VR YA 7= 28 TF A6 1) AR T
R, FESS AT, BAT CK AU BERRI A9 B Fe \Mn 7518 i 25 & T HERR T F | R R M v A AR 45 SR R
HEZS 5SS HE R RIX TR, IAROR I S 3, 25 b, I g RS 1 22 5 il 4 MR
Wb, PRI N BE KA EA [R] S A8 B B B Fe \Mn JTZR 73 BCAFAE 22 5, R 22 57 1] R 55 MERRAE T AE 01 RN 25 SR 30 1Y
G IAA G, RUEEWKBEAT B EME D RE Y TT R 70 FL R Mg . AR AT T LLRSE B\ Fe \Mn JT 2 15 3¢ ki
FHH AR b 0 B AL, 30 E 3 Fh T 2R 43 Tic SR WA A A e o )3k

4 it

TEANTR B A R B, A7 S A A L TR AR A 0 S I A S5 %) 8 DR A A A e 5
AR R T8 R Cu Mo B Fe \Mn 955 5 A7 #5200, JF 7 A MR 22 S Ve M B, T 4B, CK 2 MERRHT 2R A
Ay S T MR BT R R B A KT R, 45 52301, RB A MR A A A W it W 55 (IR T ERR  RB U RF 21
WERROBT AR I BE S 5 T HERR . TTAESY], RF AP MERR I )1 Cu Mo 5 8 (35 o T HERR  BERR T - B Fe \Mn &5
T TR 4RI CKOZ P ERR T )T Cu Mo &5 5 2 25 i THERR, HERR T B Fe \Mn &8 REF & T
WERR o

2 DRBSME R B A R AR v 0 A RIS BOMERE R AR AN [R] A9 A I B BER B 1T i
JREFRICR S AP 2 . XM 2 S Al BRI 1) S AR A R A S TE A A5 R | BV AS [ 14 SE AR B B
ERR T RETE 1 VR 1 B o d I AN [R] B9 SEAR R o X 8 SCHy 1 25 57 AT BB R ARE | RIVAFL ) £ T i A ) B35
FIBEHH A T 3o 180 8 P FC AT 38 MR MSORe 3 L R A BEAFL AR, Mo R BEFRA T D A ) 7 e o B PR
AR R BB — Rl W P B, AT AN R AR FE B B oK o AR SCAS SRAN S Ay L S A S AL 0 1) 9 D5
BLHIBLAE T B | o AR AE A RIAE Myl v S0 IR I S RS B AT ST A
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