Wi I AR ol B HE, 2019, 39 (2) : 15-21
J Zhejiang For Sci Technol

doi:10.3969/j.issn.1001-3776.2019.02.003

LAk S AL IR A KT R

& B OKEME, X, b &, KR, RERF, WK, =AM

CHRNTAMROR S AR P AR B I X E S %, WHT HiH 311300)

WE: Jilk— THREARIHLIAZEE Carya cathayensis $2H8AE KA, BHTRARRIRSARGIEN A K ZRNRRN . A
SEI DL A AS G I i et iR, L2 Lk C. illinoensis FIIFG LLAZBK C. hunanensis i ARG HERIVE A 3
TRARE, WA R | R R RO R AT SR IS AR, BT R
BB AZOR AR A OTRESRN . BRI (1) LISEENAZERAIS pE L LAZBE R REAET , IGERGE 2R 90.45%
M 92.66%, AR AR ROCA 76.34%, HIGWIHMBIREIETING; (2) LUSEILEBC AR AR BB
PR TR ERE N, BT HATE, HOPARRIGEN RS, S RRTERERN | RS
IR R I PHERAE RO (3) IR NCH R R IR R SR B E R THA TS, 7E—Efk
JE ERWHEOGATEME R (4) FIHRIERVIR SR HOERA DI WEE , WU BT, Db LLAZBk Al
REYIGEE R PRSP A RN S B GR S . HESEL: AN ST, HEaisE, BUmiE
FAEI L AL SRS IR A B AR . AR S R AR RS RN, BRRh I ks

AR KA REER.
KA B Ak EENAZAL R REER
hESES: S664 XEMARIREG: A NE4RES: 1001-3776 (2019) 02-0015-07

Observation on Growth of Carya cathayensis Grafted on Different Rootstocks

YU Qi, ZHANG Shen-mei, ZHENG Hao, YE Lei, ZHANG Zi-yun, ZHAO lJia-gian, HU Yuan-yuan, HUANG Chun-ying

( Zhejiang Provincial Key Lab for Modern Silvicultural Technology, Zhejiang A & F University, Lin’an 311300, China )

Abstract: On April 2, 2017, scions of 1-year Carya cathayensis branch were collected in Lin’an, Zhejiang province, and were grafted on rootstocks
of 2-year C. illinoensis and C. hunanensis seedlings. The results showed that survival rate of seedlings grafted on C. illinoensis and C. hunanensis
topped 90.45% and 92.66%, while that on C. cathayensis had only 76.34%. Shoot growth, internode length and compound leaves of seedlings grafted
on C. hunanensis had the best result, respectively 70.40cm, 6.78cm and 10.60 blades, and that grafted on C. cathayensis had the last effect.
Chlorophyll a and b content and carotenoid content in fresh leaves of seedlings grafted on C. hunanensis topped 1.406mg g, 3.951mg/g and 1.143
mg g*. Microexamination on sections from grafting part demonstrated that unit area vessel numbers in callus tissue of seedling grafted on C.
hunanensis had 124.8, that on C. illinoensis had 94.8 and that on C. cathayensis had only 62.
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FFETIE . SN T XA LR AR LU RTE T ST T E I, (MRS R, B
IR AT T SR T i e . R A DRI RS R TP, MR ST, Bah R, e
B 3R ORI SN F P R, M3 TR & R, G T ARSI T
LIAZHESE AR ENSE SRR T 13 ~ 14 &, IGERIIN 5 ~ 6 a RIRTFFAEAE SR, 20 ~ 30 a Jo b NBESM, 7Er it
I, 50 ~ 60 a RHIRH EAMPRELESE R A . DRI S AR IR B R, FTH LA b K R Z M BUR R T
BREEBR

B URAR ST R IR A R IR 2N I R 3 g, 1 SRR (SRR >HERE
ZEIRBE, HEEFIL AR 4 2505 7 MZF Rl i s, BRI s i T R, (H AT iR (o) B R A
FE RO R B AR A B AR T 5 BE AR SR AE 419% L0 T, Wi AR S AN AT I5 90% ~ 93%,
HER ST HE; LR Platycarya strobilacea i FlLLAZ Bk SAFRHEREREE 24 84% ~ 88%, {HIRAFHRAR, 71
RFERIG . ELA TR BFEBR A HAIZE S AP R AR R R 0, IR RaE SO AR5
R 2.1 %, HUUSRUAZHCARIARR), SR sr R, ARERK, DSEEIIAZSCATR ARG AP
FILLAZBRRAIVEST, (HLALLAZ BRI B LA AR AR I 32 LA R A 22

BRI B AL 60 AEHOTTFAR, BIASIALHIRE] 70, BARREHm et Mg R fiMeidtie. 7ekc
RSB RRE, HSEENAZ BRI L IAZEEOR A, AR R 3 . AR, R H iz e
Jiike ENAMEETEE SRR . Ko B aRsriath . AR REE . TS S R I
A RERGRERAHESE R LA AR AR R R 05 1H 2T T AL BT, (ER T LA R E Rl 2
SERERRTTE, HEE AR X AR B LA — N A B RS Sk, AT LA
WL . SERE LA PR A I s R A2 T B A BEA T R IR REZE S iSRRIV LS, SRZE5R0RIE, M
BE— PRI R SRR R IFRARIEIT . §AORRIEE, 0 A% BRA A = Al A e HA T
HIBLSE R L
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1.1 RIGHERR

RIS, T-WHT AR A USRI AR R (119°43' E, 30°14'N) . Hi3AF42, J@ T2 XU A 5
e, BENLE, PUZREE, AEPAIR 16.4C . FPREKE 1 628.6 mm, 44F H MBS 1939 h, 24
JeFEIH 234 d, HEERAEERAEE L, pH55~65,
1.2 R

TRIREE 2 AR SRR ARk . W R LLAZAR AL LA S AR P VE R AR, B2k B TAT G 28 B L LAk &
FEEH (119°39'E, 30°12'N) 5 FEAHA R —FEHH 7 1A%k KRR SR B0 1 AFAEAE KR, B R 3L
HHIE], AR, AR, JolE . 2017 4F 4 H 2 HREWE TR, TERSARIEARZE4E 6 ~ 10 om GBI
ARBTWT, FFEICFIRTE, SRR 20—, ZEWTR FIE 0.5 cm &b, HYIHETTIE ERI—TT, FEREAR
R /MR, ZERNE R 1/3 4bi FRYI—TT, YIEE 2 ~ 3 cm, EUIFFE /NI AR 55 U TR
HE S A FE AR ZE 0N, B 2E T R4 1.5 ~ 2.0 em 4k, 1a) T F; 45 SRHET, P64} TR BE 2 2F T34 0.5 ~ 1.0 cm
Abre) R AP E B RN, RE R R EARBERZ ), )RR E AR AR TSR, mEETeRZ,
UG, K EEE R REENRR YT E, SHETERUZ, ARG AR w3 gL, B AR
FEAHTOREH , SRR, RN 1 NSERE, PRI A 50 k. LRSI EASHEIE] (15 ~ 20 d HLARR
Wi, BRI L 3 BB M TS ) .
1.3 HE5E
131 AR IS 30 d, DR EZRa A R VE I s obnE , Seit 3 Pl il 5. Gk
P HCEE—FhiEE A 20 Bk, X TAHAMN, FI54#%/5 50 d, 80 d, 110 d BYXdhbARMIAE . FiigER OB
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W EBEIGHEAR 1 om) | Bt . EHEHE TIE , THREHTRPPKE . 6 H 18 Hik @G, X 3 fha
IR AR ] A S R ] /N CToum | e 1, e 2) B L i F 20 RGN 2, IR .
1.32 KASEOIME GRS 60 d Al 100 d B REE =P i i FH I FERLIE 30 em A4 KSEAERIM Fr, 4
FhIRHE R 45 TR, B8R 3 . R PAM-2100 2% (7#[E COUNTRYOFOPIGINWALZ ) g Fr 2%
PWINEHL, W RTIBAT RS HIREEER. (30 min) , MBS AR it O ZE Rk b HLFE S ok S S5 5 4
A, BUBHREAL)S 5 AN S BEIMETE., FvIFm’= (Fm'—Fo’) / Fm’ R3F6E Rt PS T AR, FoR
HB R HUOAERR > RIS T SERMii R RE LR . NPQ =(Fm — Fm) / Fm b dEtb oK, Y (1)
b PSTTHER T4, ETR ML FAEMCR . ke Wi,
133 "HE2EWNE IS 120 d, RAEE 3 PhEE AR IAIBERLIA 30 cm 24K HAHIN) 58 4 it
RS 3 H, B FRYRRRIZSAUGEE N R A SIFREL 0.1 g, NEOE . M\ 8 mLOS%ITIH, MEOLHE
48 h J5H4), FIH UV-2600 £4My e ( HZR, SHIMADZU 853t ) 7EJ%K 470 nm, 663 nm, 645 nm Fill]
SENEEE (OD) B, SOy 3 K, BUF¥ME, HRLIT AT EN % a, H4gE b, ¥ MESE:

C.= (12.70D663 — 2.690D645 ) *[V/ (1 000*W )]

Co= (22.90D645 — 4.630D663 ) *[V/ ( 1 000*W )]

C.= (1 0000D470 — 2.05C, — 114.8C,, )/245

Ao VIR BURESARER (10 mL) , W—RT M R EEFTE (g) 5 CoAM 43 a MTRIRE, C, b
G b TR, CoM2ls MEMTRIREE, BA#RE: mg g™, BAARUIRAY P IRA SRR %A
SRR, ik sk
134 EHEIMALOT GG 150 d, ERCERRGUHIT Y BAT I 3 PRGN A KRFERREE % 3 K, AR
WA S REEEEAL 3 em A0, AT SEaE, SRS DI AL, HIVEIRE IR, Ao,
1.4 BUBRIERE
H4E R A Excle 2009 A TIHERIHT , HASTAEZAR t KRIR A7 220 T AR B35k A SPSS 22.0 #7148

T, ZEESRA LSD 04T,

2 XRS50

2.1 AERAARI LB R AR B R AR

l:l:] 1 Ef%ll, 3 **ﬁ*ﬁﬁﬁﬁ%*ﬁ 30d EE’JE‘Z%’;@@ 122 : 90.45+6.54 92661684
TEZS . RS LLAZAR ARG AR B IR 1 s e, ok g0 | ez

92.66%; SEFE LR AR B HE S SR h 90.45%:;

LA 0N 76.34%, T EUEIIEHBUT & Teo |
BAETIHIIA, ol
2.2 FEMAREBZLZkIEEEE KENF 20

AR AR K AT S T, 25 R ol
H Lo SRR AR A ERS AN 2 e
BIZEFARE, (HEEMEER . GREME. FiEEE _@ 1= @1"‘5* @*Z#J&%a‘s‘?‘c)_?vé%

N R L . L Figure 1  Survival rate of grafted seeding on different
FE K ESAEMARZ )RR B EES . NGHE rootstocks

80d 2 110d, LISEELAZAFIIrE LAZ B ARG AR R I EAA D HBE T 2.4 mm Al 1.6 mm, i ILIAZEkAR
R BRI R AR Ak . G2 50 d 21 110 d, DAZEENLAZEE . BIEGULAZHRRNLLAZAL ARG A I 15
BERHR R B K B4 51k 42.2 cm, 60.7 cm F1 19.7 cm, AR M ECERBEINT 3.27 K, 6.01 HfI1 3.77 .
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Table 1  Growth of grafted seedlings on different rootstocks
IEE R Eud Tk TifiA A /mm PR EA/Mm EH-Bukk Bt cm Filal/em
SR 11.60 + 2.97bc 3.62+0.41de 5.20 + 0.45de 11.44 + 2.74f 2.23+0.63e
50 R 10.81+1.21c 3.67 +0.23de 3.80 + 0.45¢f 9.82 + 3.19f 2.59 +0.77de
Ak 12.61 + 2.95abc 3.41+0.3le 3.60 + 0.89f 7.88 +1.88f 2.20 =0.31e
SRR 12.01 + 2.96bc 4,58 +0.87bcd 7.20 + 0.84bc 31.44 +6.49d 4.35 +0.56bc
80 R 11.37 + 1.40bc 5.55+1.15b 8.60 +0.89b 41.00 +4.72¢ 4.80 +0.64b
Ak 12.92 + 2.90abc 4.24 +0.86¢cde 6.00 = 0.71cd 20.06 = 3.55e 3.36 = 0.54cde
ESENI 13.03 + 2.95ab 7.16+1.19a 8.40 +1.14b 53.96 + 14.09b 6.48 +1.82a
110 R 12.35 + 1.14abc 7.14+0.34a 10.60 + 1.82a 70.40 + 3.65a 6.78 + 1.09a
LAk 13.79 + 2.94a 4.86 +1.05bc 7.00 + 2.12bc 27.40 +9.74de 3.91 + 1.41bcd

HE: CPBESREE . F-SIREANGFREREREE (P<0.05) .

2.3 ANEHRGARI LB IEE I R SR
AR AR I B RS 2 B LR 20 DLSER LA HAII RS LLAZ R b AR i g i i Tl

et 1, 2 B

Tl

TER) S IR 2 MIfETE R 2R, HRTEXR T

PSRN AR AH I

BRI A 1 BTSSR T LB LA AR 155 (260 AN, i 2 0N T LU B LA ARG A
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Table 2 Morphological differences of grafted seedling leaves on different rootstocks
filiAR Toint fiut 1 fiuert 2
K i §S B §S T
SEENAZ 14.12 + 2.58a 4.26 +1.13a 14.48 + 2.38a 4.60 +0.99a 11.89 +2.57a 3.85+0.69a
IR LLAZA 13.21+2.52a 3.62 +0.64a 14.14 + 1.99a 4.30+0.71a 12.72 +2.42a 4.01+0.85a
1148k 10.18 + 1.59b 2.79+0.67b 10.16 + 2.03b 3.56 +0.98b 9.09 + 2.76b 2.99 +0.99b

2.4 AEHRAARI LB IEE I R RS HEIR

M 3 PR, ARIAEHEEHTEARNERY (1) , NPQ, ETR MZERAEE,

HAEPSIT Fv/FM’AE

IRHRJE AR R EAFTE R E 22 . AR PV /Fmea] SO TR PSR O S HIGRERTIRSR , WA B

TERAEIE 90 d AERERIPARIRT 1455 60 d.
%3 TERALUGHSESTASHEL

Table 3 Changes of fluorescence parameters of grafted seeding on different rootstocks

Iz fa R4 A Fv’/Fm’ Y () NPQ ETR
2 1A%k 0.511+0.017a 0.410+0.011a 0.305 +0.023a 68.893 + 1.883a
60 R LLAZAk 0.484 + 0.094a 0.396 + 0.075a 0.310 +0.105a 66.55 + 12.524a
Atk 0.486 + 0.063a 0.413 +0.029 0.279 +0.029 69.323 + 4.856a
2 1A%k 0.428 +0.091b 0.365 + 0.029a 0.286 +0.077a 61.292 + 4.9453
90 R LLAZAk 0.344 + 0.478b 0.478 + 0.089a 0.286 + 0.087a 64.834 + 4.843a
1%k 0.478 + 0.089b 0.383+0.024a 0.302 +0.110a 64.422 + 4.085a
25 ARMARERFLZRFZEEHTFHEE5XH0E N ES2 (HRE) N2
HE 2 oI5, LUES mwwmca@ﬂw%

i 45 3.951a m i 4 3R
HgESERE, M2 a S8k 1.406 mgg?, 4.0 S~ m i 4 %h
e Ejj3951 mg g, KW PSRN 35 : SESTILAS 5
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Figure 2 Changes of photosynthetic pigments content in grafted

.

seedling on different rootstocks
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AR FFAEZHZ, RUALLSE L AR BT LA DA R AR B e A SRR DL, 1T C BEATERIIES, =
WA — LR, SRR AR AR S RO . IO R AL T OGR4 ST, =
PR E LRSS PR R R, b DR AR R I i S50 94.8, LU
PR AR B IR S HCR 124.8, IEZBARTL I SAEH0CR 62.0. TS RAEY R AR I8 _Eas K /3 FITe
PLELHYEIE, M HER T —E R B R S RO, MR AUl MWD, E, Frpul
UFEH, D SEBCAEPRINTTARBGR NS, E P SEMTESSS), T F N8RRI, HEERD,
BTN, BREA SRR R A LU B AR R AR B IR BRI, LA G e i i 22
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Figure 3 the pattern of the joint of anvil ears of grafted seeding on different rootstocks
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ok B 22 FPIRP AR R IS S0 SRR | S ORI E A b SRR K A B R,
FABEC L IR AR R S SRR AR A AR RO LU AR S B ) SRR AR B AR KA R IEAR
HIERT L, SRR K S Kl g I sk EEhmIE, HAEN 20, SEREII AR/ 5 AR BER
MEIHARB LSS, #R MR AR R P A —E N . S LA R R DT R R B, LR
IR AR B B TERGRE A PR R ) AP R R 2 THAR T . S S AR AR E R R
DURTLABER, ARSI E TR AT S ROL2E, JF HAERS IR &5 I ANE M AR 0 0 S ALERF IE S B0 2B friif 3,
TEFEA IR EARBUA RN, B BN S B AN H R P RS R e . LA SE B LA AN LA i
LB AR IR R B B AR, SEBHES, BOUGERER, JFHMWERSr. XE5HEZ
AR M LA AT R LA PR ERIVE R T, HLLABIRELLAZ IR AREARE , REGRELLAZ Bhmcis SRR BE (Y
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