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WE: [ B8 ] 547 £ EZH Populus deltoides 223 B & K AR Fovt MK 69 3 A4F T F BOREAT XM, A AR dafe
BHEREMB, [FH] NENEZHREA SR AFARFLEIRE, MNET IAMALRRALSFRGHE KR H B
K, JFaBid gy Z oM, WAL Q%#ﬂa‘céy\#ﬁ&:\’é;ﬂﬁ%@, T R E 0 A LA A KMk Fe et MK 69 3R AE T S
HAEBOPEIR A A T A, FARMTFREENEHH R AR A0 HFSRE, [ER] 248563 AMEKBKSE SA A
PR AR E (P<0.05) XM EFE (P<0.01) 27, ¥&. 2, MiErtk, 8. rtlk. AKX, tERG R ZE
HHHik 08 A, ZRERERESR, AT FARIH 8.6%(TK)~31.13%H ), AH TH R LM EFE, MES
MEW. otk PR, K. AKX, vTEREEE. R MRANEAREF ESEME (P<0.01), ABXSFSEE
DA EI: FRer g MBk R A At RSB, Mgt B R 3 A A Rk IR B RS E A BB ERG,
BRSWER: G EHRRENHRG ABEREEHERRK, otk PR, Mk, sh@RFeet B Kl i & e Rt
AR AR KRG A BEEEFAER ., A RESRICGLFR TR ENEN I NME AN AR R RIS, Bl
3 Ak ARG 4 A4 (BI06XNL15, S3239xNL15, NL447xSY2), MARMAEIG Bk 26.90%, [&##] £MEHER
MEFRIFADHINERBRP SATTABRRYAEFET LT, RHZHEEE,; FHPRESHRG LBERAR
K, 5 R IR AR F AR KA BRI R AR . SR AGA B R R A UL R AR s, MARIEAEE S
B, HREERRAREIF, &8 & 18
KR WARFAF; 2MER; SHRK; TEER; Z6FN
hESES: S722.5 NHRFRERE: A NERS: 2095-0756(2021)06-1144-09

Genetic variation and selection of seedling traits in hybrid progeny
of Populus deltoides

YAN Yanbing, PAN Huixin
(College of Forestry, Nanjing Forestry University, Nanjing 210037, Jiangsu, China)

Abstract: [Objective] The objective of this study is to analyze the genetic variation and correlation of seedling
growth and leaf traits of Populus deltoides hybrid, so as to provide materials for breeding new poplar varieties.
[Method] The hybrid experiment was carried out with different varieties of P. deltoides as parents, and the
seedling growth and leaf traits of nine hybrid combinations were measured. The genetic variation and genetic
interaction of growth traits and leaf traits were studied through analysis of variance, estimation of genetic
parameters, genetic correlation analysis and path analysis. On this basis, the joint selection of fine hybrid
combinations of P. deltoides was carried out. [Result] There were significant (P<<0.05) or extremely
significant (P<<0.01) differences in seedling height, ground diameter, volume and leaf traits among hybrid

combinations. The family heritability of the three growth traits (seedling height, ground diameter, volume) and
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the five leaf traits (leaf length, leaf width, petiole length, leaf perimeter and leaf area) were all above 0.8, which
were controlled by intensity heredity. The genetic variation coefficient ranged from 8.6% (leaf length) to
31.13% (volume), which was beneficial to the selection of superior hybrid combinations. The correlation
analysis showed that there was a extremely significant positive genetic correlation (P<<0.01) between leaf traits
(leaf length, leaf width, petiole length, leaf perimeter, leaf area) and seedling height, ground diameter and
volume. The analysis of correlation genetic progress indicated that, except for leaf shape index, lateral vein
angle and leaf width base distance, the genetic correlation progress and indirect selection efficiency of other leaf
traits to the three growth traits were higher. The path analysis showed that seedling height and ground diameter
had greater direct genetic control on volume, while leaf length, leaf width, petiole length, leaf area and leaf
perimeter had greater indirect genetic control on volume through seedling height and ground diameter.
Combined selection of growth and leaf traits of nine hybrid combinations of P. deltoides was carried out by
comprehensive index selection method, and three fast-growing and high-quality hybrid combinations
(BI06XNL15, S3239xNL15, NL447xSY2) were selected. The genetic gain of volume reached 26.90%.
[Conclusion] The three growth traits and five leaf traits of 1-year-old seedlings of P. deltoides hybrid
combinations show rich genetic variations and significant genetic interaction. Seedling height and ground
diameter have the greatest direct effect on volume, and the five leaf traits also have a large indirect control effect
on volume. The comprehensive index selection method can effectively screen fast-growing and high-quality
cross combinations. The genetic gain of volume is higher, and the genetic improvement effect of poplar is
better. [Ch, 8 tab. 18 ref.]

Key words: forest tree breeding; Populus deltoides; seedling traits; genetic variation; comprehensive evaluation

¥ R Az IRl Salicaceae 4 )& Populus Fi%), A4 H KUK 100 A0, fEttt BIGRINT 24010,
P 30°~60° N (143 B30 iy b DR Ry o LU, 2 R I A ey S AR Aol O il e A 28 PR B A BRI b
7 1P S N i1 S B3 N 747, s S 119 I 7% T Il 7 - AN B o v = RN = 7 S RS 7 02 SO
Jl . prbER RS, Al TE RS . AT DG SRR . A BRI H T Y
EHEREHW R EEFB, B Populus deltoides JF 7= T 1L 2% V5 V4 bl FFH X, 2 E
51 A e 7 AU Db DX A Tl A B R SR A MR 22—, SR N T ARS8 F B A A H 2%
A ZEIEEY R, SRR S AL G B E A AR YA A SR AR (T120 F11-69), BAEE! LISE Y.
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FROCEEA R, B L5 B PEM TR i ve A R 24 A ML R TEE R . EPORES UL 1-69 Mo BbA, ¥
¥ P. cathayana FI/NBAG P. simoniixP. nigra HNCAMATIRAS, #13k T —He AP otk R IF0E4T T 25647
Fritar, Aimtel R FGE R E 34t T35 50 (0 H AT & B B AR 3 — S ST i U [n] R
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e, REFER IS AGAMBEA . L. S IO R R 7 RSN BT AR T R A AR R
A BT, w7 AU SN BBV A A A A, WA AR R MR R R A T s
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i DX & B ZE DX, DR IRBENEE . WA, AR R 154 €, HEEIEIR, 1
SRR, BREKERSR, PR
1.2 e s

2020 4F 3 H AT 24 28k 8 o 942 S8 G 40 Wl A . NL1S (P. deltoids Nanlin 15, @)xS3239(P.
deltoides, ), SY2(P. deltoids ‘Siyang-2’, Q)*NL447(P. deltoides ‘Nanlin 447", 3), NLI15(Q)xNL780(P.
deltoides “Nanlin 780, &), NLI15(Q)xSH3(P. deltoids ‘Hong-3>, &), NLI15()xB106(/N-#% 0122 F, 1L,
), SY2(Q)xNL3804(P. deltoids ‘Nanlin 3804°, &), NLI15(Q)xSH2(P. deltoids ‘Hong-2", &), SY2(Q)x
SH2(3), NL15(Q)xNL447(3), K38 REABE T 55 BT WEER 1. 5 HUWEITA 258 Fh 417 1] 5245 %
AFR, WS TEREFE DR R AR, 7 AWK A B 2 R o XS AR B R 1, I PHEH
HINER KOS, B H G HE RIS, 6 #k R 1 /DhIX,

®1 ENEBRBEZFELER

Table 1 Basic information of parents in hybrid experiment of P. deltoides

S3239., SH3(#t3). SH2(#t2). EIHTEEB GG LR NN EM B ICIER, JEEM B, J5™ M35 E 255 78 L M3 s
NL3804(Fi#3 8044%) P, 199148 A SE EIRG MOl g5 |32, 20084F I S I B A7 ST 52 Hh e 1y

NL447(R#k4474%) HIETFT-69x4452F TR (B TRERg, FFER)

NL780(FE M 7804%) KT8 FIER R

B106 SV TIN5 5 S BAG I R RAR I3EF, AR et R

SY2(l4525) I T HEART-694%xS3239 7% Fl e PE &

NLIS(FE#R154%) KR TI-69xS3244ZFhTEHE R, BEARI-6947 2K 15201 20 704EART | A BARAIAI BT, SCAS32443%

F 56 [ 25 V5 7Y LU T 2R 32 5

1.3 RImAE
1.3.1 WHARKMERAZ 2020 4F 10 A AT SRS, Se R 1 em 193 m ERNE, R
KR 1 mm BUERS < RO, BBURSE EEIRED kit 5, A Vg=nD’Hx107/12, H vy
IR (em®), H AWEIE (cm), D MHIAE (mm).
132 BHet HRRE 2020 42 9 H, MASZSCAL G /N PRI 2 MRifERE, #SHERES 5~7 Fit,
W (em), M58 (em). FHAREE (om), PS8R (MR SEARBE T L2, om) FH BRI &, Dbk £
(FEWKG R SEA MK Je fh, ©) A AR, e (em?®) A JEHK (cm) A IMAGE J 9 B4 b 3
Uit Eias, HIBRREErt /v,
14 HELEBESSH

KH RIET . DPS #EF Excel 2016 SHRIREWE A T4 10T . AbFERIZ A

I RAEFHATHRTT 225007, LMEBBIAT . Xp=utttbirey, Xymuttte;o Hd: X, Xy FEBR
WEAE , o R AR5, o HALERONE, by IR, ey e FBELIRZE

i ZH AR

2
2 f
= x 100%:;
U Zere?
;
W2 = x 100%;
27 o2ro? ’
Vs
Cyg = —— X 100%;
X
Jo?
Cre = x 100%:
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Cyp = ~— x100%.
X
Hob B RARRRMREE S, r WEAAELR, C, WMBEERRE, Co WIFEERRE,
Cop WFEIE BRI, o, MBI, o, WIREFIEY:, o) WHRIBRIEY, o MIBIET 2%, XN&H
REOTHI (.
S R RO

Gy = X \Jo2 X \/h?xlOO%;
Gy =gx \/hi%x \/h?xrxyx oy

E = (Gy/Gy)/100%.

Horb: GO HARIEFERAEIERE , q PRI, of HIER y B0IRAET7 25, npRPEIR y B35 015 Gy A
KIRAERERE , W VIR x BYIBAE T, ry PEIR x SHAR y BB LRSS, o APRIR y MR 25 E Rk

AT MRYE B OC RBOE L 2 on e o R L, SRAEDTRRAL, RSB a1, B
WS IE PORAE Ttk e R REEE R =rg<bay, Fo g, A 2SR d 5 AR o Z AR HIC R

|/ A ™ N 4 179 D N VN th Al >
B, by A HAZE o SN AR Y Z A A R TR e A AG:‘Txloo%; Horhs ik
B2, u R TRIREIIE .

ZMRGE B TR BT . PR FE I R Smith-Hazel 48 B0k £ X 45 22 50 A AT 45 A 00, A3

H I=Znggo Hore AEFAREUE, b, 7 g TRIRBIIEEREL, x, 9 g TEIRAYRIUIE . 188RBOT
g=1

BAXN: b=P'GW; Hh PR VERIRA 7 2550, 6 st ie thr 2568, w iRy
LU RCE M LAY ) hE s R SE AT AL B2 S S A PR S TERGE W, R TR R B AR 22 1) B2
WA A R SR, B wW=1/0 ", Hiho Fom s AR AR 2
2 HER5
2.1 ENEBARRLZHEFREPERSEETRIW

B 2 AT 2 2R KR S i PRIRTE 22 30 4 TR 28038 3 22 Sl il 27K (P<<0.01), KRBT
[ sg H Al AR . g . ARSI i MR I AATE R R 25 57 o A i I A R PRI i - P bR A s
B F R R (R 3): ONZRAGMFRE & . R MEEEE S50 150.10 cm. 9.95 mm,
41.16 cm®, FHrp NL3804xSY2 T i i fx K (170.63 cm), NL447xNLI15 f /)N (119.94 cm), W4 2
42.26%., B106xXNL15 TAUHA2 K, & 11.71 mm, NL447xNL15 T2 HR/N, N 8.23 mm, Fi& N
FH I L1745 5 S3239xNL15 T 4% #1 Bl K (60.62 cm®), NL447xNLI15 #z /N (21.90 cm?), P & A 2
276 f5 . MR K BEEME N 13.63 cm, BIO6XNLI1S V-3t K R, 15 1598 cm, # H BRI H Y

®2 ENEGARARZTAGEREREH R IERTES T

Table 2 Variance analysis of growth and leaf traits of different hybrid combinations in P. deltoides

[E27N 7 SRR A E F P PR A SR H F P
i HE 8 8.372 0.000%** YIS A 8 6.865 0.000%**
iz A 8 5.951 0.000%** ke £y A 1] 8 3.288 0.009%*
L A 8 5.055 0.001*** e HATH 8 3.469 0.007**
LN A1 8 6.696 0.000%** At AR 214 1] 8 6.748 0.000%**
5 AT 8 8.097 0.000%** PERIS A 1] 8 6.677 0.000%**
R HAE T 8 3.885 0.004**

PEHH . **+FIRP<<0.001; **3FmRP<0.01
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x3 EMEEHEMEPHERKEROMFERESRSHT

Table 3  Analysis on variation of growth traits and leaf traits of P. deltoides hybrids at seedling stage

TG TN Wi /em HiAE/mm MEVem® H</em MH5E/em HIEHEE AR /om MIfkIE /() M SEEEM /em MHRIF/em® I JEH/em
SFHME 150.10 995  41.16 13.63 13.13  1.041 7.27 72.62 2.46 14225 58.59
e/ ME 11994 823 2190 1204 1132  0.968 6.18 69.52 2.00 110.95 51.16
BKRE 170.63  11.71  60.62 1598 1525  1.093 8.64 75.42 3.05 188.71 69.15
BIERREU% 1221 1197 31.13 8.60 937  3.36 10.52 2.56 12.34 16.65 9.45
FRAVBFZLU% 1554 1609 4388 1122 1172 518 13.64 425 19.98 21.69 12.34
eSSy 0.881 0.832 0802 0851 0877 0.743 0.854 0.696 0.712 0.852 0.850
Hpkise s 0.648 0553 0503  0.588  0.640 0.419 0.595 0.364 0.382 0.590 0.587

17.24%, JEf/NAG SH3XNL15(12.04 cm) A9 1.32 %5 M S8 EEIMEA 13.13 em, B106xNL15 -3t
SeER R, M 1525 em, & EIIE 16.14%, MR T8 /A NL780xNL15 (11.32 cm) B9 1.34 £%;
A/ 58 - (B R 1.041, NL780xNL15 K %%l K, ik 1.093, SH3xNLIS5 f/y, 4 0.968; MR EE
SEIME K 7.27 em, ZH 4 BI06XNLI15 fix K (8.64 cm), #i i M H 18.84%, J& i /N4l & NL447xNL15
(6.18 cm) [ 1.76 155 5 Ml bk & £ 7 $1 {8 Jy 72.62°, fx K44 4 S3239xNL15, ik 75.42°, fx /NN
NL3804xSY2, HA 69.520; M58 FLHE S IK 2.46 cm, K44 NL447xSY2, #]3k 3.05 cm, fiz/)h
J SH3xNL15, HA 2.00 cm; M FEEIE N 142.25 cm?, K44 B106XNL15 (188.71 em?) 5 &/
4 NL780xNL15 (110.95 cm?®) A 2% 1.70 % ; i JEH P K 58.59 cm, e KZHA B106XNL15 (69.15 cm)
/N A NL780xNL15 (51.16 cm) 122 35.16%. H13% 3 Al 1. S HARFAVE F R R T e B 57 &
B, H MR R L A8 5 R AL (31.13%) FIRAAR S5 28K (43.88%) ¥yde K, Ui AR KERW 1 R
T2 48 R bk e f A6, oAbk bR 0 e B AR 53 R B KT 10%,  Horp i 1 AL 2 MR AR 5 05 K
(21.69%), VLM EAERKEHEL . £HERMERBME KT RksE ), Khis. . M
LR M, ARG i RURT R R K R R IR T 0.8 FEREL T 0.503~0.648, )8
i B S AL 45 s MR FEE . Mk e f At SE LR 1 R R st AL J1 43 51K 0743, 0.696., 0.712, FfkiEfL
J153 515 0419, 0364, 0.382, R EELL FgtfLiaibil,

22 EMEBEHERMEHRNFEREERKEREXS TR EZEIERE

22.1 ePRMERSARMIKRGAL B BE 4R EREMSE L, 3AERMR (. HiEm
MR Z A 24 2 TEAH DG (P<<0.01); FH& . BESE. RARES . ETAR . iR 20 0l 5 AR MR ) 2 8
F(P<0.05) Stk B3 (P<0.01) IEAHC. MBHe 505 A K MR e AL T2 B 7R C (P<<0.05), 783
R RS, (HAHSEEARN 2 MkIef . Mo i 54 RBIRA G R B3 . mH& . ihsE . iR

x4 ZMBEARRZTAGHFEREEREREEXES T

Table 4 Correlation analysis between leaf and growth traits of different hybrid combinations of P. deltoides

EIN HiE itz M RS S U1 7% = G L T S 1)/7/©/2 s N U e - ST/ SR (1 AN U RS

Hi 0.788**  0.880%** 0.653* 0.792%*  —0.615% 0.708**  —0.078 0.089 0.697**  0.735%*
HuAz 0.711%* 0.988** 0.857**  0.969** —0.570% 0.960%*  0.206 0.287 0.967**  0.978**
M 0.833%*  0.977** 0.882%*  1.010%* —0.628% 0.958**  0.204 0.311 0.980%*  1.004%*
RIS 0.543%  0.762%*  0.760%* 0.941%*  —0.128 0.990%*  0.388 0.404 0.956**  0.969%*
H-5E 0.672*  0.881%*  (.892%* (.923** —0.454 1.063**  0.359 0.357 0.988**  0.984%*
MHEIEEL 0415 —0395  —0430  0.069 -0.320 -0.506 0.014 0.057  -0377 —0.330

AR R 0.552%  0.860%*  0.847** 0.899**  0.983** —0.329 0.277 0.603*  1.052%*  1.050%*
ke 0.170 0.379 0.389  0.444 0.495  -0.168 0.491 —0.061 0.472 0.507

MR —0.142 0.138 0.119  0.353 0.287 0.167 0.408 —0.024 0.329 0.282

TP 0.579%  0.872%*  0.858** 0.943**  (0.985%* —0.227 0.974%*  0.564* 0.270 1.001%*
PERIS 0.606*  0.866**  0.860** 0.957**  0.973** —0.163 0.949%*  0.591* 0.228 0.993%*

A XFER T I NRIA G, XML LI EH G *FmP<0.05, **F£/RP<0.01
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Koo i BURI I R A B2 R AE A B35 (P<<0.05) Zifl 3% (P<<0.01) IEAHSE, MHBFEEC. MIfke f A
I L A i R PR A R S A B A G, OGRS AR IR B K, RIMERe 5. ke
A L AR (B] st A% VRN

222 eFRERAT A RMER G AR b2 TR I R IR A IR A A DG 38 A% 20 R ] 42
R, SRR TP FIERAN R 5% ATESE GERRIR N 2.06) T MIHEZERE 1A DG st 4 B A B
B, RS TLEN: R mb9E . AR AR A RS AR R R AT I R, A DG
R, Wi . R . MRl 26.492~32.615, 2.378~2.729. 27.106~31.508, [H]45:ik 400 % 1l
B HIAR . BRI 74.8%~92.1% ., 106.27%~121.97% . 114.66%~133.28%, H:rsbbt B g i
Koo WHIEFEHL . ik e £ A0 5 85 X A R TR 4 R 5% 38 £ 30 B R () 422 e R RCR Y AR, RWINHIB 4R
B, MRk fh A SE R ANTE AR R AR KRR G Rl B R IR

x5 ENEBRGARERZEHEH F R ER IR R B #EEF

Table 5 Indirect selection of leaf traits to growth traits in different hybrid combinations of P. deltoides

Hir iz M
LERN
AR [ HEERSCR % FHOCBE I M HEEERCR % FHCBEHERE M HEE B %

RIS 26.492 74.80 2378 106.27 27.106 114.66
-5 32.615 92.10 2.729 121.97 31.508 133.28
PIZ -23.310 —65.82 -1.478 —66.03 -18.031 -76.27
RIS 28.785 81.28 2.669 119.30 29.505 124.81
ke £ —2.862 -8.08 0.517 23.10 5.670 23.98
g B 3.303 9.33 0.728 32.55 8.742 36.98
W TR 28.295 79.90 2.685 119.99 30.137 127.48
ER 29.810 84.17 2.713 121.24 30.847 130.48

23 EMEBHEMERMREKENEEEHEZRSHT

FAREA BRI P A A KR B . e MR L R M B R (R 4 K 5)
AR, PR MR KL BREE L IR IPERURI EHG AE 7 AR R BUE K HL R A s A 4R
HIVER . e 6 AT 7 A MR M BUVAE K 38 B ORI R B (R s A4 il e rp AR b R B e s il 1
MK, @RREGE 0.565, HUCHHR, B2 REGE 0.417, [F]ET T 8 o oA X b4 17 AR B R 1 ) 42
WAL HIERA; . mESE . AR BRI AR AR B AR R A, (HaX ek At
M A R AR K B Y AR AR BB, 35 0.485~0.554, 1 BH 33 SER X A1 AR A KB BAT BRI 1E 1] 8]
LA ERIVE, JF B R Rl s G 45 fil VR 35 22 1k 5 AR B st A AH DGR 52 8L

*®6 ZMEBABRZASEHERMHREEZSIT

Table 6 Path analysis of volume in different hybrid combinations of P. deltoides

€N SEURI N SEuR AT AR o AR BV RS E it AR
RN 0.327 —0.542 0.160 0.269 -0.182 0.272 0.485
- 5E 0.308 -0.575 0.171 0.278 —0.184 0.330 0.548
RIS 0.324 -0.612 0.161 0.296 -0.197 0.295 0.543
IR 0.313 —0.569 0.170 0.282 -0.187 0.290 0.547
R 0.317 —0.566 0.169 0.282 -0.187 0.307 0.554
Hiw 0.213 —0.455 0.114 0.196 -0.138 0.417 0.445
iz 0.281 -0.559 0.155 0.273 —0.184 0.329 0.565

VAR MO 2 R BT EBEAE T, JUM O A PR 53 — PRI A B T30 1]
24 FENBRHRRAZTAGESIMSEEERER

KL PRGBS TR MR PERN 9 DAL B HATER G AN . i TIIESR R Mk A A S50 5
AR 8] F) 35 15 LA B R AR R0 1Y Rl i e AL P 2 s, DRI s (X)L B AR ().
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AR (XG). R SE (X)), TR (X)), A (Xe) Fimt K (G) % 7 PR e Bie 8o /e, 57
ARAER G B MR G5 R SRR LA B A RIS R T AUE , 28 BE AR ) i 43 1) R
W=(0.085, 1.059, 1.088, 1.166, 1.721, 0.056, 0.238),

ANFHIRA G I BOE B T AR S S B AMEE B R (R 7) WoR: BB L. L. LNEGE
BAMEE BRI R (AH), FREGEAE ) LR G BB A TR of B2 2y, H Ve e R AR 1 i [l 15 22 4
e fe il Rimfi i i, ARMERETF S RMWEZE s, AReRUIEA K & e R F 17 %
P, IS AR IAR . DI HAR . b AR A A A R RO R 1, A PRIR i Il ) FR %k
PIMIEAE, B¥RIEm s S5 AR MEEEEIERE R 5.71, $REURIE 1R 0.862, ZEAEBEFE BT
WERRE N 0.926, JrFEEC N HIAE

&7 ARMEREASHEHIEESRRZ

Table 7 Index selection equation of different characteristics

EHGER R . éﬁ:?ﬁﬁ{a s . é”f{gﬁe?%;g

PRI RR(AH) %71 B AR
1;=0.097 5X;—0.189 0X,+0.672 5X4+2.557 8X,+2.845 9X5+0.119 5X,~0.397 7X; 10.08 0.868 0.928
1,=0.1047X,—1.198 8X,~0.455 1 X4+2.036 0X,+3.655 2X:+0.077 4X, 8.62 0.872 0.930
L=0.1347X,+4.145 1 X,+13.653 5X,+4.019 9.X5~0.717 8.X, 7.35 0.896 0.937
1,=0.095 4X,+0.024 9X,+2.022 0X5+0.061 3.X, 571 0.862 0.926

W HRE LTRSS HE R, & X8 %ﬁ:l‘l%ﬁﬁ:E?ﬁ%iﬁ'ﬁ%'—ﬁﬂfﬁﬁ&iﬁ
30% [ A & % 12 5% ) B106XNL15. S3239xNLI5. e mEE

NL447xSY?2 % 3 /I\ % ié 2H é’ (%:z 8)0 /ﬂ\: ri_' B106x Table 8 Estimation of genetic gain of growth and leaf characteristics in
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