g r B 2025,53(1) : 137143 Journal of Shanxi Agricultural Sciences

R EifE, o, g, 55 Jb IR AT BT R A b b X5 R A A SRR PR L g AR B2, 2025,53(1) 1 137-143.

XIE W J,PENG L C,LI S F, et al. Fruit—setting characteristics of ilex verticillat oosterwijk introduced in the central yunnan region
[J1. Journal of Shanxi Agricultural Sciences,2025,53(1):137-143.

doi:10.3969/j.issn.1002-2481.2025.01.15

=& FRATEAEE P X5 FhaY A Rl

fEE L YEE L FHE L EFLERFRL,R A
(1. =B AR FLEBE LA/ B R E 2 TR AR L, =~/ B 6502055
2. WA AL B LA AR A, 5B % T 65030053, 3 E H M AR LR A AN B, 28 #E 651600)

BOE. X C N TR Y SR AT AR X B O B 2 b 56 & T VIR / Ak R B 2 AN SR Y )
R, AV R XY 55 A% T SR TR 18 R i G A 0 R R R A ERAR L B2, DU T AR 1 b 25 4 T BT R O iR 50
AR, g s B D FLRE AR ) A8 R T g BMEAE R AR Sk AT 2 L T A N TR R O 2O R A R EE
Rk, R E P XM AL AT B T3 AT A 40 FAKM. S Ah R, 6 A LA E
9 H BRSO H Al B 10 A b f) 5 50 B MEAE T S A6 A B IR B 25 L h i il R 285K 8.68 %0, 8537 6 h iy il
K HH 25129 Bt AR 2R T MEAEAE 3k 2 d 5 A9 B & RT3k 75.23 %, F AR R K B R 1 088.70 pm, Hitk A
WRER, 25 3 o FOME /AR T MR IR NN TRk 2R 50 W41 R 2975 %8 100 d, B R L s R 275 22 125 d, 58
ERERIERNHRSERINZL,

KER AELT HP WX Y FH RLAERKEF

T B4 %S . S686 SR FRIRAD A X EH S :1002-2481(2025)01-0137-07

Fruit—Setting Characteristics of Ilex verticillat Oosterwijk

Introduced in the Central Yunnan Region
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Ltd., Anning 650300, China; 3. Wuding Shangnong Red Fruit Field, Wuding 651600, China)

Abstract: The central Yunnan region has become an important planting area of I/ex verticillat in China. In order to solve
the problem of uneven Ilex wverticillat cut/potted quality in the local area, provide reference for the formation of cultivation
measures and the management of fruit-setting stage for Ilex verticillar Oosterwijk in the central Yunnan region, in this study,
taking Ilex wverticillat Oosterwijk planted in Anning as the test material, its phenology was observed, the pollen vitality of male
flowers and the stigma receptivity of female flowers were measured, and the fruit growth and development was observed
through artificial pollination. The results showed that Ilex verticillat Oosterwijk planted in the central Yunnan region sprouted
in the middle of March, branched in the early of April, bloomed in the middle of May, fruit-enlarged from the early of June to
the early of September, and fruit-ripened from the middle of September to the early of October. The germination rate of fresh
pollen from male flowers was 8.68% by cultured in vitro for 1 hour and 25.12% by cultured in vitro for 6 hours, and the fresh
pollen germination rate on the female stigma reached 75.23%, the average length of pollen tubes was 1 088.70 pm at 2 days
after pollination and entered the ovules, which indicated that the female and male flower had normal fertility. And it took
approximately 100 days to getting-red fruits and 125 days to the ripen fruits after the artificial pollination. And its dynamic
growth curve was fast at first and then slow,showing a single S curve.

Keywords:Ilex verticillat; central Yunnan region; phenology; fertility; fruit growth and development
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Tab.1 The phenological stages of Ilex verticillat

Oosterwijk in the central Yunnan region

L/RC24]

Phenological stage Time

W/ CH-H) Bl

Picture

Wiz  Sprouting stage 03-15—04-05 A
JEMZ  Leaves and branching stage 04-05—04-25 B
04-25—05-15 C.D
05-15—06-05 E.F
06-05—09-15 G.H
09-15—10-10 1.J

AW Squaring stage

JF#E  Flowering stage

RS KM Fruit swelling stage
SRS Fruit ripening stage

R2 LEXFROBEETMRMERER

Tab.2 The growth of Ilex verticillat Oosterwijk in the central Yunnan region

Y15 Phenological stage HERKAER Growth description R Value
W Sprouting stage Rkl / /

e A Leaves and branching stage 2 E Al 2%, TR OB A %14 7.00+1.14 4%

E AN 20.00£1.07cm

T MM 14.13£2.59

BAF Squaring stage R AR A L B9 AETE B 11.75+1.834

HRW Fruit setting stage R B b iR E () 9.00+3.16 4~

R

AW BRIl 2 COBUE W D B B 2% B MEETTAE s F O MEAETTAE s G R SER KOs HL SR SEIY KI5 5 1 SR SR 5 . B3

A. Sprouting stage; B. Leaves and branching stage; C. Squaring stage; D. Close up of budding branch; E. Flowering male flowers; F. Flower-

ing female flowers; G. Fruit swelling stage; H. Close up of swelling—fruit branch; L. Fruit ripening stage; J. Close up of mature fruit branches

1 JEEEFRAFEED X YRS

Fig.1 Pictures of the phenological period of Ilex verticillat Oosterwijk in the central Yunnan region
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A. Male flower; B. Germinated pollen grains after placed in culture medium for 1 hour; C. Germinated pollen grains after placed in cul-
ture medium for 6 hour; D. Close ups of pollen tubes of the germinated pollen grains after placed in culture medium for 6 hour. Red ar-
rows meant the germinated pollen tubes
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Fig.2 Fertility testing of male flowers of Ilex verticillat Oosterwijk
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A. Female flower; B. Unpollinated ovary; C. Germinated pollen grains on the stigma of female flower at 1 hour after pollination; D. Germi-
nated pollen grains on the stigma of female flower at 6 hours after pollination; E. Germinated pollen grains on the stigma of female flower
at 1 days after pollination; F. Germinated pollen grains on the stigma of female flower at 2 days after pollination; G. The pollen tubes en-
tered the style of female flower at 1 day after pollination; H. The pollen tubes entered the ovary of female flower at 2 days after pollination;
I. The pollen tube entered the ovule of female flower at 2 days after pollination. P meant the pollen grains; Sti meant the stigma; Sty

means the style; O meant the ovule. Red arrows meant the germinated pollen tubes
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Fig.3 Fertility testing of female flowers of Ilex verticillat Oosterwijk
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Tab.3 The fertility testing of female flowers of Ilex verticillat Oosterwijk

A5y I i i) TEREAE Sk L (W R/ % FERHE 3K /pm FER IR B0 B
Days after pollination ~ Pollen germination rate on the stigma  The average length of pollen tubes ~ Place which the pollen tubes reached
1h 14.22+7.40d 110.80£7.28c Mk
6h 28.43£10.52¢ 153.88+15.66¢ 1
1d 36.51£19.37b 528.28£69.72b 1
2d 75.23+£12.24a 1088.70£31.51a T

T AN [l/INE B R AR B ) 22 57t 35 e 35K F- (P<<0.05) .

Note: The different lowercase letters represented the significant difference level among different treatments(P<C0.05).
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The different lowercase letters represented the significant difference level among different treatments(P<<0.05)
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Fig.4 The fruit development (A) and fitting curve (B) of Ilex verticillat

Oosterwijk at the different days after pollination

3 A5t

MAK I S5 SRR F 2T A AL SE & 75 3
W foe B AR I i & (3 A b A)) (KA (4 7 B
) IR A RA) SR RIBI(6 H EREIH
Ay FR S (9 A A = 10 A BAD LA

BB o B NBIEZT A SR R BT, B A A R N M XA
SHTNHW R, 4 A LAKEM,5 H LhAaIIrE,
SHTNHZEG6H FATFEE R, 10 H b f) 2R 5538 W
FHEN RN X 3 H TR E AR BRI,
4 EwaEM 5 A PIE6H EAIJFE, 9T
210 A EARSH @, 10 A th Ay 5 205 72l U

“141-



W PGP B 22 2025 4R 45 53 45 1 1)

HEDT b X LBk 3 A Al & 2E 4 A b R R R
M5 A = 6 H LA R E4s R, 6 A T A RS
KOOHA P FRREE G, 10 A b A fEat; 72 e
BOUHL X R 10 H v AR S @i AR
e S5 ar AT a5 R iR e KB, TR Y
BT REAE BT & AN R i TR AE R SR A LA
By Bt 5 H Al 51 b 00 6 B A — B, H 7E RS B
L B (9 A ) B RS H A S AP i (10 A
T ) .

A W 5T 0E 52, IR R R0 8 A 4 04 T A A
REGEZRWY . @RS T YT EIFEKR
IR E A K, b S B A RS A
B A K HH 56 1 37 43 43 TC AL, d5c 2 3 Bk 46 25 4y
v /b T A SRR R AR, 0 8 3 2 T BORL ) A
PR K AL A G o T, AT 9 4 A K R i ad AR
B KAk A W AE TR AN B Z IR a4t b dn KRS
7 R 38R O A R SRR A Y R
DI R NTROR & & AU ANy e o N/ 1 b= S
JRRFRE v i BB R R R R R I b2k
AT BT B R 1 B R 7—8 H IR E A,
Fon, e H X 7 H O YR R 26.5 °C e TR E
Al 35 40 CU5 iR M ML X 7 A SE AR N 28.1 °CL B
R 39.6 °C o Hr U AT I IR R RE S T b
P AT MR RS E SRR R AT RE 28 TR
WA O M AEAR K 5] R % T 6—
8 A WY - ¥ 3 B AL AE 19.3~20.1 °C, #b i & ¥ 7
22.3~23.0 “CM, T B A 3 B A R A I SR 2
oL BRI B (9 H o R A)) B i
WA G Al (10 A EE R . B2,
TS RE g2 Z2 Fp AR P AR B R I R R
B R 2 RV Y B, BT MRl 3 A LI R AR A
B LT N TEBIL , oK R 38 75 B2 N b AR 1 4 55 7
1 i — 25T

A BIF 5T ¥ 3 B, b 55 4 75 B8 TR 1) I ik AE
R T HERRS ARG ERRSE RS2 A
T Ky B U B 3% 2 K I A6 B 2B 0 T O R
AN TR e A R X R R B DO A 8 R B
KA R B A K B AR 5 m T B R 7 e
A6 B B M 5 3% i () (9 [R) i, 0T BB A 7 Xt b R A
BRHT R AR R S R W R W T s R S Y IE L
HEAT RIS, LAFR B35 B Y Fh A8 BBC . i 4b,
I A5 By 2 TR I A S AR A A R IR B — AN G
SRR . AR ST R, A 95 & T B R A I A6 AE

-142-

9 BL T AR O DRAIE A SR BR T AR R B TE
B, IR R T o T R AE B R A S IR A R AR
55 S5 N T B B4 25 PR R AR v LAk 2R R

PARE ) 2R S AR PR R e o B Bl T B
S i BT AR 9 2R R SO0 it LR AT L4y Sy B S BN
RS B2 A0 £ FEA I, b 5 &7 BT Y
RS GNAR TR AR B A S AR 3% B S PR AR
R B, S Bl B S A il 2k, 5 R OTURL BR AR 52 9
EERBHEAMBN N THRBHL S5 R E W], 1
BH A 0~80 d, b 3 4 75 B 19 2R 52 U K2R
KRy M7EE MG 80~125d, KL UK A KN
Eo WEBRA T RE L RAFHH RZKB T E
Y 2 B HURY AL R, BIOH R S S BR AR RO O 5 AR
WFsE P N TR BSOS A P 25 . i i ds
ST R R IE T A — BRI . MR A
PR AL SRR T AR R S AE R AT W
A F B R R A I B E B ARK AT, 4 e
R HIE R K E

SEH

[1] GUTIERREZ YANEZ D, EMANUEL I B, ROMAN-
REYNA Vet al. First report of Pseudomonas syringae causing
bacterial leaf spot on winterberry holly (Ilex werticillata) in
Ohio[J]. Plant Disease, 2022,107(7) :2213.

[2] LIU L Y,HE J,HAO M Z, et al. First report of leaf spot on
Ilex wverticillata caused by Alternaria alternata in ChinalJ].
Plant Disease, 2023,107(7) : 2228.

[3] Hakas, B4, Bl 5 MY i X AL & B 5 R 5 1], &
BAO F#,2019,47(2) 1 114-116.

YANG ZY,WANG W, WANG C J, et al. Study on introduc-
tion of Ilex verticillata in Weifang arealJ]. Journal of Anhui Ag-
ricultural Sciences, 2019,47(2) :114-116.

(4] TABW, fTS2F  ROE 45 1240 L4 7 G Rl i TSSR 324
KA W] BT AR 27 4, 2018, 35(4) : 612-617.
WANG W L,HE L P,YU M F, et al. Phylogenetic relation-
ships among 12 cultivars of Ilex verticillata based on ISSR mo-
lecular markers[J]. Journal of Zhejiang A &. F University, 2018,
35(4):612-617.

[5] 2ok, s 5l ke, 2 TR b 38 & 75 75 J1 I Y X 4R
PSR S [T]. Molk BHEIT %, 2015(6) - 80-82.

ZHA L,YUAN Z Q,DONG J H, et al. Regional introduction
experiment of Ilex wverticillata 'Oosterwijk'[J]. China Forestry
Science and Technology,2015(6) : 80-82.

[6] XIEX T,GU Y J, WANG W L, et al. Exogenous spermidine
improved drought tolerance in Ilex wverticillata seedlings[J].
Frontiers in Plant Science, 2023,1:1-14.

(7] 22558 B0 mIE  BRIG , 45 . 4 AU 38 &3 W Rl oxT 1 520k a6 1
VB ] BT S L B [T). AR B MOl Ok 2 2l 2024, 52(5)



fife B A 45 < U SR AT BT RE 7 b M X5 | o ) A R

[10]

[11]

[12]

[13]

34-41.
LI X X,ZHONG S Z, CHEN X, et al. The stress responses
and comparison of drought tolerance in four varieties of Ilex ver-
ticillata under drought stress[J]. Journal of Northeast Forestry
University, 2024,52(5) : 34-41.
PRI kT, 55 BB ASTE N B A K B AE 3 I T vk
SrBEL. G P E R, 2022,20(12) : 4085-4093.
FUH Q,ZHANG N,WANG Y, et al. In vitro pollen germina-
tion and pollen storage methods of Phoenix dactylifera 1L[J].
Molecular Plant Breeding, 2022,20(12) : 4085-4093.
flf 6 RS B RE LA R kR Y XX 5 R AL A Y 2%
SR MPELT]. 4y T A H Fi, 2023, 21(2) : 582-588.
XIE W J,SONG J, TANG L Y, et al. Cross compatibility of
the cross between Rhododendron 'XXL' and R. cyanocarpum
[J]. Molecular Plant Breeding, 2023, 21(2) : 582-588.
(7RI N S e e e | S AT N C S S A
[J]. A2 44, 2015,5(4) : 73-76.
YANG Y Z,CHEN G,WANG G X, et al. Landscape charac-
teristics of North American holly and its application[J]. Journal
of Agriculture, 2015,5(4) : 73-76.
B H W, R 05 B 08, A5 3 b B X LA A R AL e
52 e [T). B 7 Al B2, 2024, 52(1) £ 5-10.
SARN,WEN T,WEIX Y,et al. Effect of site microclimate
on flowering of Lycoris radiatalJ]. South China Forestry Sci-
ence,2024,52(1) :5-10.
SIMON P, KARNATZ A. Effect of soil and air temperature
on growth and flower formation of purple passionfruit ( Passi-
flora edulis Sims var. edulis) [J]. Acta Horticulturae, 1983
(139):83-90.
ROLLAND F,MOORE B,SHEEN J. Sugar sensing and sig-
naling in plants[J]. The Plant Cell, 2002, 14 (suppl_1) : S185-

[14]

[16]

[17]

[18]

[19]

S205.

BAENA-GONZALEZ E, ROLLAND F, THEVELEIN J
M, et al. A central integrator of transcription networks in plant
stress and energy signalling[J]. Nature, 2007 ,448:938-942.
ARSHAD M S, FAROOQ M, ASCH F, et al. Thermal
stress impacts reproductive development and grain yield in rice
[J]. Plant Physiology and Biochemistry,2017,115:57-72.
S BRI T B R R R R R B g ) R
] =R o 2 4 (A AR BH2 i) L 1988, 8(4) 1 10-16.

WU S P,HUANG Z Z. Panax notoginseng introduction and
cultivation control in Anning, Yunnan[J]. Journal of Yunnan
Normal University (Natural Sciences Edition) , 1988, 8 (4) :
10-16.

AR, 45 10 2 e, A g LR BS 5 R Il Uk S i 0] 2
A B L EEBE S [T). P AL ) 2 4, 2012, 32(12) - 2432-
2437.

XIE W J,LI S F,LIS F,etal. Observation of the interspe-
cific cross process between Rhododendron ‘nova zembla’ and
r. excellens[J]. Acta Botanica Boreali-Occidentalia Sinica,
2012,32(12):2432-2437.

REF, AL, G A, 4 AR AS S A K R R Y
(7. W1 mE bRl 4%, 2023,50(4) : 22-28.

XIONG L, LIAO K, LU J, et al. Study on the fruit develop-
ment and growth characteristics in Camellia oleifera varieties
of "Huajin", "Huaxin" and "Huashuo"[J]. Hunan Forestry Sci-
ence & Technology,2023,50(4) :22-28.

T 0 WS A T A TORE B A 2R S AR AR R 1 4
5 W) BT A A 4, 2018,49(7) : 1358-1363.

MA E L,HUANG Y P,ZANG Q Y, et al. Growth model fit-
ting and analysis of melon plant and fruit[J]. Journal of South-
ern Agriculture, 2018,49(7) : 1358-1363.

-143-



