PIRFSE  2025,45(5):827 ~836

Bulletin of Botanical Research

#F5E 18 3C Original Paper

M & RfREH R RRIAHE
®og OB Xge TR keE Kk &

(1. MRARBAE B R E T A SR 2% RO RS IR 1500405 2. MBI 148 40 R AR A Hu 3 Wi 5 B4 1 p5 5036 28 (AR db Akl ok
2L WREE 1500405 3. FRMA S R G0 0] FREe 208 HOE T B S CRIEMOl K2, IR 1500405 4. 10 TA G MO A F A
9795 T 5 S A (PR BH T 238D, TR 110001)

OB UL 24 18N VE M (Larix gmelinii) ST TR Z2 R X 42 , 3R P e 7 ik B Ao B PR
MAEk bk 2 FSBX o il 1594 AR DL W AE A5 40 T AR S RO 15, 255 TR H AR A R P A R R o il
05 F2 05 55 005+ 104 15 K AT ISR 38 L n] VMR S 1T v o 2R 1 8 i 8 S Ak B AR i (SOD) it S Ak 47y iy
(POD) TEMEAEFE b , BEITTE AR TESRBURA A 2R AU i o A IR R A A 3 . S5 SRR - FUR A5 o0 I i O TE I iy
RRFR 31, HUCRFR R 1305 F1 13100 A FIHUHE I I5 T FAET I -2 38 5 AR R 3438 Ry S AR T = PR A
POD {7 14 T & 30 Ay Je AT T 80 /N AR ARG P e 3, 42680 585 15 SR I, i DL R 1 POD Tl 1k B 38 8 T AR &R
SOD i P SIS T o J5 B AR AR 34, B RS 10 RIS AR, MR R B E R THME R iEEEATRESE
P SE RIS TH i AR B FEAE RN AR 1S KA, B R R AR R A S T 2 41, 2 R AR 3 . i PER
i SRS T FERRAR A R A, B S 10 R 45 5 28 PV MM 35tk s B0 (T, LU 58 2R T Vs el 2 i
T FRER MR RMERNEEHES RS TRILRR, —HERARE . GL, SRR ETRTEE 4t E
i POD AT SOD T 1 J7 T 2 B H b 25 D3, 1 ] e My B Pl v 2 1 4 il I T LM R R L (R E 5 )5
PR R A BRI S TP BN R R, U S PR R AR B a0 J5 T R 5 o r i«

KEEIR MAMZRR VRN R R e R AR AL AR R MEIR

RESEES722.3 XEHARERG:A  doi:10. 7525/. issn. 1673-5102. 2025. 05. 016

Selection of Superior Families of Larch Resistant
to Pine Wood Nematode Disease

ZHAO Min' WANG Feng"*** WANG Jianan® YU Qi ZHANG Hanguo' ZHANG Lei"

(1. State Key Laboratory of Tree Genetics and Breeding (Northeast Forestry University) , Harbin = 150040; 2. Key Laboratory of Alien Forest Pest
Detection and Control-Heilongjiang Province (Northeast Forestry University) , Harbin ~ 150040; 3. Key Laboratory of Sustainable Forest Ecosystem
Management-Ministry of Education (Northeast Forestry University) , Harbin 150040 4. Liaoning Provincial Key Laboratory of Dangerous Forest

Pest Management and Control (Shenyang Institute of Technology) ; Shenyang  110001)

Abstract In this study, 18 2-year-old Larix gmelinii families were used as materials, and the seedlings were
inoculated with the highly pathogenic pine wood nematode strain FSBX by peeling casing method. By
calculating the anti-symptom score, insect resistance score and disease resistance score ; the larch families with
resistance to pine nematode disease were comprehensively screened. Physiological indicators including contents
of chlorophyll, soluble sugar, soluble protein, and activities of superoxide dismutase (SOD) and peroxidase
(POD) were measured at 0", 5", 10" and 15" day post-inoculation, respectively. The change trend of
physiological indexes of larch in the process of resistance to pine wood nematode was explored. The results
indicated that larch family 1311 achieved the highest disease resistance score, followed by families 1305 and
1310. Chlorophyll content of the larch families with all resistance levels initially decreased, then increased,

and then decreased again. POD activity showed a pattern of first decreasing, then increasing and then slightly

FTH AR AE Y E R E R H (20222D040160203)

H—EE A B (2000—) , 2, B FT A= 5 3250 T 08 T B o 0 75 F 9 o
*  B{EVE# : E-mail : zhanglei@nefu.edu.cn .

Yook H 491 :20244E 10 H 16 H -



828 i/ B /| S 1 45 &

declined. On the 15" day, highly resistant families demonstrated significantly higher POD activity than that of
the other families. SOD activity displayed an initial increase, followed by a decrease and peaking on the 10"
day, and highly resistant families showed significantly higher levels than that of the other families. The soluble
protein content showed a trend of decreasing first and then increasing. On the 15" day, the soluble protein
content of the high-resistance family was higher than that of the other two groups, and the difference was not
significant. Soluble sugar content showed a decrease-increase-decrease pattern, peaking on the 10" day for all
families, and susceptible families showed higher levels than moderate-resistance families, and that moderate-
resistance families showed higher levels than high-resistance families, but there was no significant difference
among the three groups. In conclusion, the high-resistance families showed significant advantages in chlorophyll
content, POD and SOD activity, while the contents of soluble sugar and soluble protein were generally lower
than those of the other families. However, in the later stage of inoculation, the physiological indexes of high-

resistance families were higher than those of medium-resistance and susceptible families, indicating that high-

resistance families could maintain high resistance in the later stage of inoculation.
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Table 1 16 controlled pollination families of larch

FEHREZM R RS REAALA
Controlled pollination family number Female parentxmale parent
1301 £ 73-2xK 73-3
1302 £ 73-3x4 73-1
1305 £ 73-3xK 73-14
1306 K 73-14xK 73-1
1307 K 73-14xK: 73-3
1308 £ 73-14xK 73-14
1309 £ 73-14xK 73-34
1310 £ 73-22%K 73-2
1311 £ 73-22xK 73-3
1312 £ 73-22xK 73-14
1313 £ 73-22%K 73-34
1314 £ 73-34xK 73-1
1316 K 73-11xH 587
1317 K 73-11xH 1 103
1318 K 73-14xH 587
1319 K 73-14x H #0103

R2 21 EHEHNEMHRKR

Table 2 Two open-pollination families of larch
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Open-pollination family number Family name
1321 249xH 76-2
1326 H 5x1< 78-3
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Fig.1 Symptoms of five larch families after inoculation with pine wood nematode
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Table3 Symptom index of larch families inoculated
with different strains of pine wood nematode

for nine days

FARFER bR R A L AEFE AL
Strain of pine wood nematode ~ Symptom index of larch families
DLBX 454
LYBX 62.8
FSBX 69.2
Nxy61 47.9
ABX 445
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Different lowercase letters indicated significant differences in fertility
score of pine wood nematode between different strains (P<0.05).
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Fig.2 The fertility score of different pine wood nema-

tode strains
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Different lowercase letters indicated significant differences in pathoge-
nicity of different pine wood nematode strains (P<0.05).
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Fig.3 Pathogenicity of five pine wood nematode strains

to larch
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Fig4 Symptom index of different larch families after

inoculation with pine wood nematodes

it 18 A5 AN G 22 A7 B[] B A b4 e 2K
LI PT R AE AR S M A A . A5 AP BAETS
Sy FIPCRAR M EPURIE (K 4) . Hobh Jr iR
1850 B o F & 1305, Hk &K & 1310 Al
13215 Pt AT o e 1 K 2R 1307, IR R R &
1308 Fl1 13115 P 15 43 d i B 2 K & 1307, Hak
R FR 1311 M1305. T K &R 1307 Bt AE 15
A, BAE S B ) 0 R AR A, B
TooE. HIL, &5 AP B aES s PR I
1557 25 A 0 18 H B B M 4R UG VR T AR R R
1311, HROEZK & 1305 F11310,
2.3 BEEFRAM L R TR A A B AR AR A R

5GP RIER Y PR PR S5
PEROMHZR  H  mPi R & (1311.1305.1310) .
LA % (1309, 1319, 1313) ARG % & (1301,
1321.,1326) 4% 3/~ i A BEAR AR , 4858 7% i #28
TEHCHURA S 26 U 2 b A SR AR I R b S 3
2.3.1 BHIMEESZH Rt G ELSE
ER AT

AN TRVBC M B 7 I RN A B RS A 4R U
RO RS S RITE TRE(FRS) s MaHg b
T H 10 RE @I R R MG R & m b 2488
MR H B E S T HAM R R (F=22.264,d=2,
P=0.002) ; 55 15 KB, A M GRS ®A T
M, PR R B3 E T HALRK R (F=38.288,d=2,
P=0.001) .



832 il LY

5 45 &

[ERIE &
High-resistance families
(1305, 1311, 1310)

TR ZR
Medium-resistance families
(1309, 1319, 1313)

WRER
Low-resistance families
(1301, 1321, 1326)

0d 7d

0d 7d 0d 7d

BE5 PR REMRM L RATEX

Fig.5 Comparison performance of larch families before and after inoculation with pine wood nematodes
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Table 4 Comprehensive ranking of 18 families of larch resistance to pine wood nematode disease

ZE i AR5 HE %, B4 HE %, Hoi 4 GEHS,
Family Anti-symptom score Rank Anti-insect score Rank Disease resistance score ~ Comprehensive rank
1307 22.00 18 99.28 1 30.60 1
1311 55.00 11 95.82 3 13.18 2
1305 95.22 1 91.46 6 11.12 3
1310 75.56 2 92.42 5 9.96 4
1314 52.78 12 93.81 4 8.52 5
1308 28.21 17 96.46 2 7.92 6
1316 62.22 5 88.99 8 5.65 7
1313 59.44 8 85.98 9 4.24 8
1312 33.33 16 89.53 7 3.18 9
1306 61.12 7 73.72 11 2.33 10
1317 67.22 4 66.88 13 2.03 11
1319 52.79 13 70.81 12 1.81 12
1302 44.44 14 75.19 10 1.79 13
1309 58.33 9 63.28 14 1.59 14
1301 61.11 6 53.62 15 1.32 15
1321 72.22 3 31.59 17 1.06 16
1318 55.56 10 35.08 16 0.86 17
1326 44.44 15 29.57 18 0.63 18
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Table S Chlorophyll mass concentration of larch leaves under inoculations

EE
BRI ] Chlorophyll/(mg-L™")
Inoculation time/d BHRA Fi R & IR R E
High-resistance families Medium-resistance families Low-resistance families
0 55.78+10.62° 40.14+4.89° 39.07+3.89°
5 33.16+6.16" 26.45+1.61° 27.55+3.68"
10 55.39+4.87" 36.80+7.31° 28.25+0.83"
15 46.27+6.08" 34.96+2.83" 18.47£1.01°

T« [ AT AN /ING 5 BE 3R 22 57 35 (P<0.05)

Note: Different lowercase letters in the same line indicated significant difference(P<0.05).

B2 375 % High-resistance families
O {iHi K & Medium-resistance families
A 80r B X A Low-resistance families
a
70t a

W D
(=] (=]
T T

PODE
POD activity/(U-g™)
W b
(e} [«

—_ 33
(=] (=]
T

(=]

0 5 10 15
TR (i)

Inoculation time/d
[F]— B TRIAS RN PR SRR - it A R 2 ) 25 57 1 35 (P<0.05) .

=LK % High-resistance families
0 i & Medium-resistance families
B 2000 B 5 % Z Low-resistance families
a
1800

1600

Y

NN

R[]

Inoculation time/d

Different lowercase letters at the same time indicated significant differences (P<0.05).

E6 EM#4MH POD(AFISOD(B)FE M
Fig.6 The activity of POD(A) and SOD(B) in larch leaves

2.3.3 BAMMERAFETSTTERES.
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PR R PR A RN T S Rek
Fhir M 15 REHA IR (R 6) . THE R
AR S s AR ST R R T B A AL

POTESEFN S 10 KA BN, BN K R T PEE
a5 = A A N ST ]
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RAEEREA S ® T E S TEIIE R (F=5.265,
d=2,P=0.048) ,4EFh4E 10 K P I 5 R 5 IUEH
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Table 6 Changes of osmotic regulatory substance mass fraction in larch leaves

AP AR
Soluble protein/(mg-g™) Soluble sugar/(mg-g™")
FERH R I1) o . . o o

Inoculation time/d  FILER R R BHR 5 YRR R R BRR F

High-resistance ~ Medium-resistance Low-resistance High-resistance ~ Medium-resistance ~ Low-resistance
families families families families families families

0 14.48+3.16" 17.31£1.27* 16.53+3.73% 11.57+0.46" 8.67+2.09* 10.82+4.64"

5 10.09+0.95° 18.41+4.76" 14.24+2.46™ 15.43+£3.91* 16.05+3.43% 11.06+£2.29*
10 16.46+5.59* 21.20+1.09° 18.79+£3.77% 16.72+0.28" 17.94+2.48* 21.60+10.90°

15 19.40+6.07* 15.66+2.30° 16.39+0.00* 12.12+5.60° 9.93+1.96" 9.82+2.20°

0 AT A RN PR R 25 5 18 2 (P<0.05) .

Note: Different lowercase letters in the same line indicated significant differences(P<0.05).
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