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Correlation and Path Analysis Between Node Snap Strength (NSS) and

Stalk Microstructure of Maize Inbred Line
MU Chun—hua, ZHANG Fa—jun, LI Wen—cai, SUN i, MENG Zhao—dong
(Institute of Maize, Shandong A cademy of A gricultural Sciences, Ji’ nan 250100, China)

Abstract: To identify the relation between node snap strength(NSS) and stalk microstructure, NSS of 22 maize
inbred lines was measured and microstructure of vascular was observed through optical microscope. Based on the data,
the correlation and path analysis between NSS and stalk microstructure was studied. The results showed that the NSS
difference of inbred lines reached significant or extremely significant level. The variation coefficient of single vascular
area, 25.06%, was maximal; which was followed by variation coefficient of vascular number, 19.97% . The increase of
vascular number went against the enhancement of NSS(r=—0.54**, r=—().55**), but the increase of vascular area con—
tributed to the enhancement of NSS(r=0.48%*, r=(.43%*). Path analysis indicated the direct effect of vascular number to
NSS was maximal followed by the muscular area at 6 days and 15 days after pollination. At 6 days after pollination,
contributions of minimal diameter and average diameter of vascular affected NSS through the indirect affection of vas—
cular number.
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Table 1

Comparison of NSS among inbred lines kg

TR NSS
SEREN

TEE6d 1 15d

6 days after pollination 15 days after pollination

Inbred line

TIPTRE NSS
TEEo6d B 15d

6 days after pollination 15 days after pollination

B A

Inbred line

Tie 446 1.57 A 1.82 BC
1x03-5 1.48 AB -

BS16 1.43 AB 1.69 BCD
1x40—2 1.43 AB 1.47 DEF
Ye478 1.40 AB 233 A
BS15 1.37 AB 1.36. EFGH
1x01-3 1.32 AB 222 A
1x01-5 1.31 ABC 1.57 CDE
BS17 1.25 ABC 191 B
Q318 1.15 ABC 1.53 DEF
Us5 1.14 ABC -

Ix00—6 (new) 1.09 ABC 1.15 GHI
1x00—1 1.08 ABC 1.82 BC
1x00—6 (O 1.01 ABC 1.31 EFGHI
1x02—1 0.97 ABC 1.03 I
BS19 0.93 ABC 1.26 FGHI
BS18 0.85 ABC 1.32 EFG
Q319 0.83 ABC 1.41 DEFG
GW58 0.65 BC 0.80 JK
Lx9801-31 0.65 BC 1.07 HIJ
1x9801—44 0.59 BC 0.80 JK
X178 0.36 C 0.61 K

HE: RPREFEFRR 1%KF FEREE.

Note: The capital letters in table indicated the significant difference at 1% level.
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Table 2 Comparison of microscopic index of node vascular bundle (6 days and 15 days after pollination)

EGA #E6d 6 days after pollination #E15d 15 days after pollination
Inbred line Rmax (pm) Rmin (um)  Rmean (um) n 5 (nnr) S (nnv) Rmax (wm)  Rmin (pm)  Rmean (pm) n s (nnr) § (nnr)
Teddb 5183212125 266.03%£3.85 372162040 11.0010.01 0.11720.006 1.28610.066 623.19163.19 298.00+19.41 424.81+23.00 9.33£0.58 0.171£0.007 1.591%0.074
e CDEF A CDEF BCDE EFGH BCDEF ABCDEF ABCD ABCDE DEF ABCD AB
035 626.66+82.62 288.19130.98 418.70+49.79 825%2.22 0.1800.047 1.409%0.094 566.90 £86.86 268.93+43.42 382.96 £62.54 10.17£1.72 0.145+0.039 1.41610.114
e AB A ABC FG ABC BCDE ABCDEF ABCD ABCDEF DEF BCDE ABC
BS16 630.96169.93 346.15164.74 4583915484 8.00%1.22 0.183+0.024 1.447+0.121 584.04 £80.05 321.52+4.21 4244512642 8.0020.09 0.171£0.028 1.370£0.224
AB A A G AB BC ABCDEFG AB ABCDEF EF ABCD ABCDEFG
102 679.62+130.13 311.91£49.69 456.28+80.70 8.33£2.89 0.188+0.072 1.437+0.222 586,54 £79.09 271.84+43.00 392.39£56.69 8.33+0.58 0.172+0.014 1.42610.046
* A A A FG A BCD ABCDEFG BCDEF BCDEFGH DEF ABCD ABCDE
78 594.89 1 117.21 224291 26.58 365.43 £54.38 10.00+2.00 0.127+0.033 1.223+0.166 619.90£58.95 252.33+12.98 401.89+11.23 9.00+1.41 0.155+0.013 619.90+0.103
ABC A CDEF CDEFG EFG DEFG ABCDEF CDEFG ABCDEFG DEF BCDEF ABCDEF
BS15 5511124893 2714612479 382.48+33.77 10.60+1.14 0.133£0.014 1.404£0.145 54245+ 47.97 297.95134.44 39832+33.31 10.33£0.58 0.129£0.014 1.328+0.077
BCDE A (DE BCDEF DE BCDE ABCDEFG ABCD ABCDEFG CDE CDEFG BCDEFG
1013 488.901+17.25 305.73125.72 37751 +1848 9.8011.30 0.127+0.019 1.229%0.152 682.89 £74.35 338.69£28.80 487.1214751 7.00+ 141 0.202%0.051 1.381+0.068
: DEF A (DE CDEFG EFG CDEFG AB A A F A ABCDEF
015 454.05151.36  268.56118.39 339.59+25.12 11.57£1.90 0.106+0.025 1.192%0.140 526.39 £49.69 283.95123.25 37473 £30.09 10.00+ 1.41 0.130£0.021 1.282+0.046
e EFG A EFGH BC EFGH EFG ABCDEFG ABCDE BCDEFGH DEF CDEFG CDEFG
BS17 645.89139.12 32090 10.75 447.77+79.61 8.00%£1.00 0.17410.036 1.370£0.110 464.15£24.04 246.23115.14 331.391£16.99 11.25+0.50 0.120£0.004 1.351£0.039
AB A AB G ABCD BCDEF FG CDEFG FGH BCD DEFG ABCDEFG
W18 446211£53.99  315.90+5.74 367.02+12.79  950£0.71 0.118+0.008 1.126£0.159 642.81 £ 151.58 318.10 £26.04 457.22 16852 7.67+2.08 0.199%0.064 1.46310.302
FG A CDEF CDEFG EFGH G ABCDE AB AB EF AB ABCD
155 5116415631 244.05127.47 357.68 £41.30 11.43+2.07 0.11410.022 1.268+0.107 432.77 +38.48 277.64+34.57 345.45+37.87 10.67+1.53 0.108+0.012 1.136+0.066
CDEF A DEFG BCD EFGH CDEFG G ABCDEF DEFGH BCDE EFG EFGH
006 (N 55146 471 328.69123.65 42256 £25.60 10.00+1.41 0.14120.024 1.390+0.039 662.98£74.91 261.34+3459 417.64+2.60 10.0020.00 0.152+0.002 1.520%0.015
’ BCDE A ABC CDEFG (DE BCDEF ABCD BCDEFG ABCDEF (DEF ABCDEF ABC
001 5449416897 264.97131.93 379.11£37.84 10.17+1.60 0.128+0.025 1.276 £0.119 487.63£56.02 267.27+9.02 349.27+30.12 9.00+0.35 0.098+0.012 0.879%0.025
: BCDEF A (DE CDEFG EFG CDEFG DEFG BCDEF DEFGH DEF FG H
1006 (0 5622316629 262.79126.74 378.25%42.70 10.50+1.29 0.126+0.027 1.303+0.187 566.91 £ 88.63 260.38+ 853 376.41+32.12 10.33+1.53 0.138+0.025 1.405%0.066
A) BCD A (DE CDEF EFG BCDEF ABCDEFG BCDEFG BCDEFGH CDE BCDEFG ABCDEF
021 480.65159.63  266.68+38.39 359.02+ 45.01 10.86£2.27 0.117+0.028 1.215%0.101 480.60£75.28 269.82119.68 360.04 £49.33  9.67+1.15 0.116£0.028 1.103+0.172
: DEF A DEFG BCDE EFGH DEFG EFG BCDEF CDEFGH DEF DEFG FGH
BS19 691.71+148.08 248.20+5.59 406.17+55.71 13.00£2.83 0.130+0.012 1.710£0.526 689.63 £ 118.34 302.38 £31.70 445.78 £61.63  9.00+2.00 0.191£0.040 1.664 +0.028
A A ABCD AB EF A A ABC ABC DEF ABC A
BS18 565.56 1 105.16 306.34 £45.00 422.15£69.79 8.00+2.83 0.209+0.117 1.506 1 0.344 667.61£98.00 287.94+9.87 433.37+24.44 7671058 0.188+0.024 1.441+0.177
BCD A ABC G A AB ABC ABCDE ABCD EF ABC ABCDE
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ERA TEfG 6d 6 days after pollination B[ 15d 15 days after pollination
Inbred line R . 5 5 . 5 >
max (pm) Rmin (pm)  Rmean (um) n s (nn) S (nnr) Rmax (pm) Rmin (pm)  Rmean (um) n § (nnt) S (nnr)
PR 598.16149.13 261371871 3983012543 875%0.96 0.1370.011 1.189%0.048 4884257958 238.64+29.25 337.87£48.94 10.67+2.08 0.114£0.026 1.178+0.068
ABC A B(D EFG DE EFG DEFG DEFG EFGH BCDE DEFG DEFGH
J— 3667552122 22078 +15.16 2875011436 15002 1.7 0.080£0.015 1.200+0.280 416.64£79.80 226.49%24.95 302.29£39.85 14.50+2.12 0.081+0.026 1.150%0.206
' G A H 3A H EFG G EFG H A G EFGH
80131 481,321 103.67 222.37+14.09 31550 %3187 14432172 0.091£0.017 1292+0.134 50987681  200.73+870 30440£7.13 13.00+0.00 0.099+0.002 1.287%0.032
) DEF A FGH A FGH BCDEF BCDEFG G H ABC G BCDEFG
— 469.65£5536  210.08+14.62 306932491 15.0021.10 0.087£0.013 1294+ 0.129 524.62145.34 219.89%38.86 325.97+24.76 1350+2.12 0.106+0.004 1.431%0.279
) DEF A GH A GH BCDEF  ABCDEFG G GH AB EFG ABCDE
178 520.13£55.70° 265.7830.71 3757313047 1050£0.71 0.112£0.021 1.173£0.140 549857326 296.86+17.97 40249£3775 10.00+ 141 0.135£0.027 1.329+0.082
(DEF A (DE (DEF EFGH FG ABCDEFG ABCD ABCDEFG ~ CDEF (DEFG ~ BCDEFG
FhE 544.63 273.69 38156 10.58 0.13 132 563.95 272.02 386.63 9.89 0.14 134
TRz 7955 36.96 4458 211 0.03 0.13 83.51 3291 4852 1.81 0.03 0.18
HEZH) 14.61 13.50 11.68 19.97 25.06 10.01 14.81 12.10 12.55 18.34 23.98 1322
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Table 3 The correlation between NSS and micros copic
index of stem vascular bundle

IlE TIHTRE NSS

Item E6d 5 15d
Rmax 0.38 0.33
Rmin 0.48* 0.34
Rmean 0.49% 0.39

n —0.54** —0.55%*
s 0.48* 0.43%

S 0.18 0.07
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Table 4 The path analysis between NSS and microscopic index of stem vascular bundle
ER] ES
Measurement time Factor Ay A=y Ay e my

fEhE6d X, () —0.453 4 0.095 6 -0.079 8 —0.103 4 —0.541
X, (s) 03833 -0.1130 0.0735 0.1100 0.453
X, (Rmin) 0.361 4 —0.0830 0.1001 0.097 9 0.476
X, (Rmean) 0.386 4 -0.1025 0.080 8 0.1213 0.486
ENEpag Y=2.784-0.138 2X,—2.1864 X,+0.0017X;+0.001 8X,

HE15d X, () —0.639 9 0.090 9 —0.549
X, (s) 05321 —0.109 3 0.422
[\ 572 Y=6.251 8-0.304 2X,—0.280 5X,

R Y TR,
Note: Y indicated INSS.
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