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Observation of flowering period of Carya illinoinensis and
choice of pollinator varieties for ‘Pawnee’ in Henan Prov
ince

Li Shunfu Wei Yujun Wang Nian He Wei*
(Henan Academy of forestry,Zhengzhou Henan 450008,China)

Abstract: [Objective] In order to accelerate the promotion and development of pecan in Henan. [M
ethod] 22 varieties and clones introduced in southern Henan were selected for experimental observation o
f flowering period, and the Pawnee was artificially pollinated. Screening of suitable pollinator tree varieti
es for Pawnee through pollen viability testing and fruit set surveys. [Result] Research has shown that th
e flowering period of different varieties of pecan varieties varies greatly, and most of the male and fema
le flowers of the same variety do not meet at the same time, and the varieties that can be pollinated to
‘Pawnee’ are YLC12, YLJ20, YLJ21, YLJ28, and Tejas, of which the most suitable variety is YLJ21.
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LIk [Carya illinoinensis (Wangenh.) K. Koch], XA EE iZek. KilidZsk, AR (Jugan
daceae) WWHZHkIE (Carya Nutt) H¥), Ji7=TRH, J&EEFARAMEBPRRA HAMF CRE RS, 200
3. HECAH 100 ZEMGIFIL, BRIEAM. L5 B0, R, i, B, J0)ISE a8 Gk
FIH5F, 2002). JTRIAENS T IARA G, FIFP (A, 757 s R B I 77 THE A BTk Bke 581 L%k
e MR ARSI, AR A R 28O, BRI AL A S B IS T AL, AR,
e LLAZ AR R O3 4E5E, 2008). RIS 16 /51 ik 74w b DX 1 98 5 LL R B i b 5 7= B A DR PR otk
BEATHEIE, 132U A E R B X R UL 5, & EAMEHE (RBLZEAE, 2023). PRIHAHTFE0
Bra X 51 R 22 ANMAr etk &) BHATIEHIEE,  JFXTERE IR i b Rl dEAT A Jo A AT
TBOR i R R AR A, 90 e A SR OB R, il e DX e L AR AR N A PR AR X AR [
IR AR A A A B, IR 2 AR R AR .
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1 AR5 J7%
1. 1 1256 2
T 23 59 A3 T T0T T A8 A5 BH T ' LU 20T g 2 BB B3 R A A6 1 3l AT i 8 (5 BH T Ll B 21
R R A BR A Al AT, 2 AN R T WA R RAE, WIS, E PSR 154°C, T
F e (] 1990h, “F-¥4F%K & 1027.6mm.
1.2 X5
RIS B2 Bl R P F-100 B 8 1L B 2 ARG 8 4 [ i B e LL A% Bk b e e Tk R
W, BRATEE N 4m>dm, 3t 22 NELRR, 0082 (Pawnee). % (Mahan). &4, RBifli. W, Y
LC10. YLC12, YLC21. YLC29. YLJ1. YLJ5. YLJ6. YLJ20. YLJ21. YLJ25 . YLJ28. YLJ35. YLJ
64, BRE 15, B2 5. Bik3 5. BiE5 5.
1.3 k5 7%
1.3.1 ZEHILI
AN SR R ZRIE B HERR 3 4, T 2023 4 4 H & 5 HikE 4 A AR KA HLA— 50
RS AE AR R AT HA BRI, AEHARE RABHEAT i3 . METERITEI (B%AETFIBO: MEAEREIEW (2
5%~T75% e ; MEFEAR I (80%FE EIMEEIRD) . HEAEVIIEIA (BWIEHHO HETERAEH (25%~75%
EFFHBO: MEAEAI (Q0%MELE P 7% )
1.3.2 TEAEHON S FHEAE W] 432 S5 00
HEAEEOR AR R EX 4 N J7AL AR AL 1A — AT BLHEAE P TR Ao s MEAEBOR 400 4 N J7ALIY
PRUERE L HETE P BOR 4R . MEAEEO A6 3. 4 D5 AL AR LA — A5 SRR AL Sk 81\
W, BHSK- W%, MEAEER 2. 4 A J7 AL AR R METEAE S A S 2
1.3.3 18k 1 E
Y50 SR A P 452 30 [ e S (RO AR OB A (K b, 76 B/ 82 00~9: 00 SRELREHUk MMETE, 1
PERIBRIRAC b, AE S NBEXIR T, 12 h JSICREEACN ) 100 H 1ifiid i st SREEMAE H
BRI RVE DN sE AR ST I SR AT IS A (R B R AR AR S AT 24 h AR RRR G I M i . H
ST RIS S AR 2SI MAE RS 77 2 b B3 T ION S SR LA FE 26 A9 IRE 25 °C IR FE 90% (1 B 774
WHEFE 12 h, SRJEHE: RS BB BENLIE I 5 MR E GRS, IO RO T 5
0 > DMEME KR TIEM L EARMNT K. H373Ey 20% HEHE+0.03%H] 2 +0.05% VU /K & AR £S5 . PH
{4 5.5.
1.3.4 N4 J o e 22 0
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2.1 L AZ AR A A 35 0
R AR b ol 0 78 52 L A DR MERETE S AN R, 2K 2 Bt R ETE R ME E ST ARIE . ARGEERETE T
TERTIE P 40 HESETURIMESR R, HARTEIIL R 1.
R 1 B IX 518t 22 ST Az Bk s A e

Tab.1 Observation of the flowering period of 22 introduced pecan varieties in southern Henan

WAL female flower

H#EFE male flower

it sl
fn R YA BEAEH KA WItEH e BEAEI RIEIA
type of f
Cultivar early flowing flowing stage falling f arly flowing  flowing stage falling flo
lowing
stage lower stage stage wer stage
e 4.27-4.30 5.01-5.11 5.12-5.14 4.25-4.27 4.28-5.02 5.03-5.05 e
2 4.19-4.21 4.22-4.29 5.01-5.04 5.04-5.6 5.7-5.10 5.11-5.13 S
&1k 4.24-4.26 4.27-5.08 5.09-5.11 5.06-5.08 5.09-5.13 5.13-5.16 e 5
R B 4.23-4.25 4.26-5.05 5.06-5.09 5.03-5.06 5.07-5.09 5.10-5.12 S
7 4.21-4.24 4.24-5.04 5.05-5.08 5.04-5.06 5.07-5.09 5.10-5.13 e 5
YLC10 4.19-4.21 4.22-5.01 5.02-5.05 5.05-5.07 5.08-5.11 5.12-5.15 S
YLC12 4.21-4.23 4.24-5.03 5.03-5.06 5.03-5.05 5.06-5.08 5.09-5.11 S
YLC21 419-421  4.22-4.28 4.29-5.03 4.15-4.16 417-4.22 4.23-4.25 TS
YLC29 4.26-428  4.29-5.10 5.11-5.13 4.20-4.23 4.24-4.30 4.30-5.02 i
YLJ1 425-428  4.29-5.09 5.10-5.13 4.21-4.22 4.22-5.01 5.02-5.03 TS
YLJ5 4.26-429  4.30-5.09 5.10-5.11 4.26-4.28 4.29-5.02 5.03-5.05 i
YLJ6 4.21-4.23 4.24-5.0 5.04-5.0 4.19-4.21 4.22-4.29 4.30-5.03 TS
3 8

YLJ20 4.20-422  4.23-5.03 5.04-5.05 5.05-5.08 5.09-5.13 5.14-5.17 S
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YLJ21 4.22-424  4.25-5.06 5.07-5.08 5.05-5.07 5.08-5.11 5.12-5.15 S
YLJ25 421-423  4.24-5.06 5.07-5.08 5.06-5.08 5.09-5.12 5.13-5.16 I
YLJ28 424-426  4.27-5.08 5.09-5.11 5.04-5.07 5.08-5.11 5.12-5.15 S
YLJ35 421-422  4.23-5.08 5.09-5.11 4.30-5.01 5.02-5.05 5.06-5.07 e
YLJ64 4.18-421  4.22-4.29 5.01-5.03 5.05-5.07 5.08-5.10 5.11-5.13 S
15 428501  5.02-5.09 5.10-5.13 5.09-5.11 5.12-5.16 5.17-5.19 eSS
ik 25 5.01-5.02  5.03-5.12 5.12-5.15 5.09-5.12 5.13-5.16 5.17-5.18 S
e 35 428-429  501-5.10 5.11-5.13 5.09-5.11 5.12-5.15 5.16-5.19 S
k5 5.01-5.02  5.03-5.11 5.12-5.14 5.09-5.11 5.12-5.14 5.15-5.18 S

2.2 52 LA MRMETE 452 3R P B0 J X000

Xf 22 A ahAibE . HEAE RO AT BRIIHEAT N . MEAERIAER], TR EE, MESORITRIVA 1a; BEFETT %
W, HESKRF R\, A SRS L 1 MEAERTIEM: AR, 1848 RIE WK 1c. HETEAITE
W R, e AWHRK, RZ78 MM LK 1d; HEEECh . TR B R LE 1le; HETER
W TACEEE, WA R I 1, @SR e ke R Y MELE 75 5 3 mT R0  5.05 5 5.09 3k
5K, PRk £ 5 e MERE P23 A — I ST Ak T AL AR BSORy ST S A A D 50 i i, 15311 & U JE BERRR
ke m Aoy YLC12, YLI20, YLJ21. YLJ28. HRp5illr; JetEfesion 17 4.26 ¥)5.02 3L 6 K, {8k Al

PR YLI20. YLJ21 LK 2.

B 1 JEEREAE A R I U TR 2
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Fig. 1 Morphology of male and female flowers in Pawnee at different stages
a-c MEAEANFIIIH: a: MEFERIAENE: b: METERTIZM: o METERTEIMA. d-f METERFIRI: d: HEFEWD; e METEMOMM o f: METERIM. ac
Different stages of female flowers: a: Initial flowering stage of female flowers; b: Female flowers can be harvested at a certain period; c: The final flowering

period of female flowers. D-f: different stages of male flowers: d: early stage of male flowers; e: Male flower dispersal period; f: Late stage of male flowers.

e FH#¥ (MM.DD) Date (MM.DD)
Cultivar
426 |4,27 |4.28 |429 |4A30 IS.()I |5,02 |5‘03 |5A04 |5.05 ‘5,06 |S.()7 IS.()S |5,09 |5A10 |5‘ll |5‘12 |5‘13
Bemm—m—————
e
YLCI12

e ——
YLI20 [=——————
[=———————"——"]

YLIJ21

YLI28 [E————]

RESTI

P 2 I JE K RT R i e R OMEAE T 452 R A RSO 4
Figure 2. The reproductive period of female flowers and the dispersal period of male flowers in Pawnee and its culti
vable varieties
LSk WEIE TSN, B M. HETERUMIN. Red line: Female flowers are available for flowering; Yellow lines: male flower dispersal per
iod.
2.3 1ehris /i
AL B A A5, AR RS TR BN R MR AR B AEA S D EAT I E « B R RIAER A AT L, HOR
LRI e B LA 3. I FEALPkE 5 DA E S KT, e B AT 50 A, XA A
FIAERNE T AT G T LA Y, BJERIAENE Jrfem, HLO% YLC12 A YLI21, M s YLI20

FYLI28 LK 4.
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Bl 3 58 AR AS B S R v ) A 42
Fig.3 Microscopic observation of pollen vitality of different varieties of pecan
a: JJ8; b: YLCL2; c: YLC20; d: YLJ21; e: YLJ28; f: HFoiflh
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Fig.4 Pollen vitality of different pecan
ANFING TR IR A S FAERE JI7E 0.05 KF L2 R 53 . The different small letters indicate significant difference at 0.05 level among d
ifferent pollen vitality.
2.4 NIIFHERFR
DA JE s RO BERE, fEMETERT M, 200 YLCL12, YLJ20. YLJ21. YLJI28. HFSA M ffIAeky . [ LA
JERIAER XL YLI20. YLI21 fhfile FENTH0 3 N H e A R AR WAL 2. Ho YLI21 AE Bk A
R R, HOE YLC12, YLI28 R K. LA N #k dith, 7[RI ST AT 2 (0t Al Y LJ21 0

RER &N 31.11%.

* 2 WFe AR N TR Ja AR

Tab.2 Fruit setting rate of pecan after artificial pollination

577 @) B R (2D FEREZ Fruit set %
e YLC12 41.67
e YLJ20 2222
e YLI21 48.89
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e YLJ28 11.2

e REBT 37.14
YLJ20 BE 20
YLI21 e 31.11

3. Wi E4R

T LA TR B2 R, T R R RSOt BRI, R SRR AN 200 12 H i
R A GBJBSE, 2011; B%cihas, 2014). AHIEFON 51 Fh 00 w44 1 22 A58 LBk dh Al e T 12 3]
R, AN R] it AU RELE B ROk SAAIMERE B AT 452 30, a8 A SR A BRI 9T, 0 328 Hh 3 2 P P G L
BEWE TR 51 7 24 5 LR BRI, A AR s LRk = AR &, i oe LA AE T 48 14
PR E A ACSER (BKE RS, 2011, MRS, 2021). XS L HAEII g LIS B, ANE
FEIPEIIZE AR R, K2 HLR] — S A R E MIMERE O AE I A AHIE, —RMEIE RO W10 5~8 K, MEAEWT %
Wiy 5~7 R, DRUMAERYE B A s A it /5 S S 5ot it A I B . AEBJE MELE PTHRII, 126+ A I
A (0 HEAE 5O MG S AR HE AT 5 N3 B0 YLC12, YLI20, YLJ21. YLJ28. H5BiH, Horhis e s i /i
B, HUGRE YLC12 Al YLI21, AEME S5 YLI20 A1 YLI28. @ik N 42K} 5 15 ik JE it Fl s SR 2 a
PR R RPN YLI21, FEH kR HEAEIRRELS YLI21 828, DRI JB7E 5 ma X b & & A i YL

J21,

SE 3K
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(Geng G M, ZhoulJY,Wang G X, et al. 2011.A preliminary study on improved varieties configuration of pecan orchard. Nonwood
Forest Research, 29(2): 111-113. [in Chinese])
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i Y X, Yuan D, Wang N, et al. 2021.A preliminary study on pollen vitality and fruit setting of Carya Cathayensis.Journal of Henan
Forestry Science and Technology, 41(4): 5-6+9. [in Chinese])
RER, K&z, WKL, 55 20033 F LAk S fh A PRI FEBE R[], SR 2241, 20(5): 6.
(WuGL,Zhang LY, Pan Q H, et al. 2003.Advances in study of pecan and its cultivars’ characteristics. Journal of Fruit Science, 20(5):
6.[in Chinese])
Mte, 2R, JEEE, 5. 200848 7 E LLAZ Bk ah Rl )R 2 R ITAE IR []. PR AL, 37(1): 5.
(Yang JH, Xi X L, Fang Z Y, et al. 2008.Budding and flowering characteristics of Carya Cathayensis varieties. Journal of West China
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(Zhang R Q, Lv F D. 2002.Pecan distribution, cultural regionalization and cultivar classification in USA. ECONOMIC FOREST
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