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Effects of different pumpkin rootstocks on the yield and quality of water-

melon in gravel-mulched field
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YU Rong’
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Abstract: In order to meet the requirements of continuous cropping and high quality of watermelon production in
gravel-mulched field, based on the existing watermelon grafting production technology in Ningxia, 12 new pumpkin root-
stock varieties were introduced, and the local pumpkin rootstock Jincheng Xuefeng was the control, watermelon Jincheng
5 was the scion. The effects of different pumpkin rootstocks on grafting survival rate, seedling quality, field growth, yield
and quality of watermelon were investigated, and 20 important indicators were analyzed by principal component and mem-
bership function, and four excellent pumpkin rootstocks Z4, Z6, Z9 and Z11 were selected. Under the cultivation mode of
gravel-mulched field, Z4, Z6, Z9 and Z11 pumpkin rootstocks have high graft compatibility, high resistance in the field,
but little influence on watermelon quality, increasing yield by 18.72%, 23.43%, 30.36%, 29.65%, respectively, the above
four pumpkin rootstocks can be recommended as appropriate rootstock for watermelon cultivation in gravel-mulched field.
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Table 1 Pumpkin rootstock number.name and source

Kl Iz Bli A Al (D TR
Source Number Rootstock variety (line) Thousand seeds mass/g
Harrfll K S el A S B ik b R Z1 PTYB74Y16 206
Protected Horticulture Team, College of Horticulture & Forestry, 72 PTYB298Y16 195
Huazhong Agricultural University 73 PTYBS16Z5 154
74 PTYBY96Z5 167
Z5 PTYBA47Z5 199
Z6 PTYB168Z5 197
z7 PTYB168Y7 219
T IR AR IR A A 78 RTWM22678 190
Qingdao Golden Mama Agricultural Science & Technology Co., Ltd. 79 RTWMOD62 190
Z10 RTWM229D04 195
Z11 RTWM9415 185
BB SRR 347 BR /A 7] Hefei Fengle Seed Industry Co., Ltd. Z12 F R4 H Fengle Jinjia 193
o T SR AT BR A F] Zhongwei Jincheng Seed Industry Co., Ltd. CK 4305 I Jincheng Xuefeng 196
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Table 2 Growth indexes of different pumpkin rootstocks before grafting

Gis NREIKREE N EAICR W EEFRE  WRAFRE o0/ aig s AWK SR
Number Hypocotyl length/cm Hypocotyl diameter/mm  Shoot dry mass/g Root dry mass/g  Dry mass of whole plant/g  Strong seedling index
Z1 4.88 de 4.55 abc 0.168 cd 0.047 ab 0.215cd 0.262 abc
z2 6.08 ab 4.60 ab 0.201 ab 0.043 be 0.244 ab 0.240 bed
Z3 450e 346e 0.121e 0.031d 0.152¢ 0.158 g
Z4 6.44 a 480a 0.188 be 0.044 be 0.232 abc 0.228 bede
Z5 4.92 de 4.55 abc 0.192 be 0.051 a 0.243 ab 0.292 a
zZ6 5.14 cde 3.97d 0.182 be 0.047 ab 0.228 abc 0.235 bed
z7 6.74 a 4.64a 0.175 cd 0.042 be 0.216 bed 0.201 def
Z8 456¢ 3.98d 0.175 cd 0.037 cd 0.212 cd 0.232 bed
Z9 5.54 bed 4.21 bed 0.173 cd 0.046 ab 0.219 bed 0.224 cdef
Z10 5.68 be 4.19 cd 0.172 ¢d 0.045 ab 0.217 bed 0.217 def
Z11 6.30 ab 4.08d 0.178 ¢ 0.040 be 0.218 bed 0.191 efg
Z12 6.10 ab 417 cd 0.154d 0.042 be 0.196 d 0.189 fg
CK 5.62 bed 471 a 0214 a 0.041 be 0.255a 0.264 ab

W AP FNG FRERORTE 0.05 KPR B2 . R,

Note: Different small letters in the same column indicate significant difference at 0.05 level. The same below.
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Table 3 Effects of different pumpkin rootstocks on quality and final survival rate of grafted watermelon seedlings

e Z2 30 AT S N TEAETT PR R 2R PR K M7t EE AR =R AT

Number Graft Plant Hypocotyl length of Diameter of = Diameter Root Root- Strong Final
survival rate/% height/cm grafted seedling/cm rootstock/mm of scion/mm length/cm  shootratio seedling index survival rate/%

Z1 100.00 8.88 cde 5.02 be 3.76d 4.84 ef 21.24ab  0.275a 0.598 cd 8l.1le

72 100.00 10.68 ab  5.78 abc 4.73 abc 5.92 ab 1820ab  0.134¢ 0.616 cd 34.44 f

Z3 99.33 9.00 cde 5.68 abc 529a 5.75 abc 22.18a 0.150 de 0.849 abc 100.00 a

z4 98.00 11.08 a 6.54a 4.11cd 5.86 ab 13.78 b 0.185¢cd  0.678 abed 94.44 be

zZ5 98.00 8.48¢ 5.42 abc 4.49 bed 5.57 abed 2284 a 0.181cd 0924 a 9333 ¢

z6 100.00 9.92abc 6.39a 5.12 ab 5.39 bede 1896ab  0.174cde  0.774 abed 100.00 a

71 100.00 9.76 bed  6.10 ab 4.32 bed 597 a 19.10ab  0.183 cd 0.788 abc 86.66 d

78 99.33 844 ¢ 5.66 abc 5.00 ab 481 f 15.14ab  0.156 de 0.835 abc 100.00 a

79 100.00 8.64de 4.48c 4.11cd 5.14 def 17.60ab  0.210 be 0.643 bed 100.00 a

710 99.33 10.76 ab  5.48 abc 4.73 abc 5.23 cdef 19.32ab  0.209 be 0.526d 100.00 a

Z11 100.00 1044ab  6.14ab 4.42 bed 4.99 ef 23.06 a 0.186cd  0.758 abed 98.89 ab

712 98.67 10.72ab  5.68 abc 4.54 abc 476 f 20.40ab  0.246 ab 0.521d 98.89 ab

CK 100.00 10.38ab  5.66 abc 4.78 abc 5.85ab 21.28ab  0.146 de 0.876 ab 100.00 a

TE - JE S SR IE T 14 d R, AT A0 i M B LS, 9 TCRYACT 1 d R

Note: The graft survival rate was investigated on the 14 d after grafting, and the final survival rate was investigated on the 1 d before watermelon

harvesting in the field.
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Table 4 Effects of different pumpkin rootstocks on vine length and stem diameter of watermelon plant
- &K Vine length/cm ZEHH Stem diameter/mm
Nuber TFHEN] Tl iy TN PaTe
Elongation stage Flowering stage Harvest stage Elongation stage Flowering stage Harvest stage
Z1 4533b 200.56 be 242.14 be 7.21 abe 16.46 a 19.75 ab
72 48.22 ab 207.33 abe 235.38¢ 6.70 be 15.11 abe 19.61 abc
VAl 47.33 ab 215.22 abe 251.69 abc 7.82a 13.54 be 16.45 be
Z4 51.11 ab 228.56 a 290.80 a 7.85a 14.32 abe 20.63 a
z5 48.33 ab 212.67 abe 287.01 ab 7.21 abe 13.03 ¢ 20.32a
Z6 50.78 ab 214.00 abc 271.83 abc 7.43 abe 14.56 abc 17.65 abe
z7 46.22b 195.00 ¢ 264.44 abc 6.48 ¢ 14.13 be 19.89 ab
Z8 50.89 ab 220.11 ab 287.53 a 7.82a 13.72 be 17.86 abc
Z9 53.89a 221.00 ab 277.08 abc 7.68 ab 15.79 ab 20.05 a
Z10 50.00 ab 224.56 a 262.86 abc 6.69 be 14.08 be 17.83 abc
Z11 46.44 b 224.67 a 258.81 abe 7.61 ab 13.86 be 18.54 abc
Z12 50.11 ab 223.22 ab 259.19 abe 7.24 abc 13.41 be 16.15¢
CK 47.89 ab 210.67 abc 260.79 abc 7.85a 15.49 ab 17.77 abc

#£5 ARFEKMAIEWTERFEMH ) SPAD ERF N

Table S Effects of different pumpkin rootstocks on flowering and leaf SPAD value of watermelon

B BMHEWOL B MR e 7 A S it/ SPAD ftf
Number  First female node  Time of first female flowering/d Female flower interval node  Fruit setting distance/cm  Leaf SPAD value
Z1 16.4+1.2b 51.840.6 ¢ 4.6+0.8 b 110.17+13.04 b 62.17+1.92 a
72 17.6+£1.0b 52.44+0.5 be 6.1+0.5 a 132.63£14.01 ab 60.47+1.84 a
Z3 21.3t1.0a 54.6+0.2 a 6.840.3 a 134.6749.61 ab 60.19+£1.91 a
74 21.0+1.0a 53.9+0.3 a 7.740.4 a 139.78+9.98 ab 59.52+1.42 a
Z5 19.8+0.8 ab 54.2+0.5a 7.3+0.5a 132.33+11.92 ab 60.29+1.86 a
Z6 19.0+£1.0 ab 53.4+0.4 ab 6.3+0.7 a 135.67+9.49 ab 59.90+1.21 a
z7 17.3+1.0b 54.0+£0.3 a 6.7+£0.2 a 136.56+10.72 ab 61.68+1.40 a
Z8 18.2+1.2 ab 54.6£0.3 a 6.3+0.8 a 136.78+8.85 ab 58.34+1.38 a
79 16.6+1.3 b 54.7£03 a 7.0£0.5 a 151.67+8.04 a 59.59+1.34 a
Z10 18.2+0.9 ab 53.8¢0.3 a 7.6+0.4 a 141.67+10.41 ab 59.95+1.64 a
Z11 17.240.9 b 53.8+0.3 a 6.8£0.4 a 128.2248.03 ab 62.66+£1.97 a
Z12 19.0+0.9 ab 53.6+0.4 ab 6.3+0.3 a 154.56+10.34 a 59.64+1.93 a
CK 18.9+1.0 ab 53.7+0.5 ab 6.840.5a 127.50+7.44 ab 59.99+2.06 a
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Table 6 Effects of different pumpkin rootstocks on the yield of watermelon

ZTRE) AR R /I8 DX et T [ELENES E/IE i b CK=
Number Single fruit mass/kg Number of commercial fruit Commercial fruit rate/%  Yield/(kg-667 m?)  More than CK+/%
Z1 11.86+0.69 b 26.0+1.2 a 100.00 3084.17 -4.06
z2 12.27+0.57 b 157209 b 100.00 1922.65 -40.19
VA] 11.61+0.38 b 30.0£0.0 a 100.00 3483.99 8.38
Z4 13.3140.49 ab 28.740.9 a 97.73 3816.48 18.72
Z5 12.96+0.77 ab 27.3+15a 100.00 3542.70 10.21
z6 13.23£0.46 ab 30.0£0.0 a 100.00 3967.68 23.43
z7 11.84+0.33 b 27.7+03 a 100.00 3275.13 1.88
Z8 12.74+0.53 ab 30.0+0.0 a 100.00 382332 18.94
Z9 13.97£0.22 a 30.0£0.0 a 100.00 4190.67 30.36
Z10 11.86+0.43 b 29.7+0.3 a 98.89 3518.80 9.46
Z11 14.05+0.50 a 29.7+0.3 a 100.00 4167.85 29.65
Z12 13.3240.39 ab 29.3+0.7 a 98.88 3907.84 21.57
CK 12.52+0.54 ab 25.7+43 a 100.00 3214.60
*7 TEEEAARR 7R S &RRA R
Table 7 Effects of different pumpkin rootstock on quality of watermelon fruit
e EEBLEB‘“Z EE:BL’T@B:“ Eﬂﬁﬁ‘éﬁl R PIREE W(W‘fﬁ‘ﬁﬁﬂm BREVH 70 L
Number Pe.rlcarp Rind haljdness/ Frult shape Flesh hafdness/ Soluble solids content/% Score O.f sensory Flesh fiber
thickness/cm  (kg-cm™) index (kg-cm™) 710> Center 4175 Edge  evaluation
Z1 1.48+0.08a  23.79+1.61 ab 1.61+0.03 a 0.66+0.16 bc  12.1740.17ab  6.7240.20a 13.00+0.82 ab /b Less
72 1.47£0.08a  22.27+0.94 ab 1.5240.04 a 0.59+0.13bc  12.1740.45ab 6.70+0.30a 13.00+0.58 ab /b Less
Z3 1.33+0.11a  24.34+0.83 ab 1.53+0.03 a 0.81+0.21 ab 11.80+0.34b  6.65£0.09a 11.83+0.91 ab % More
z4 1.33£0.06 a2 23.79+1.00 ab 1.53+0.06 a 0.68+0.13bc  12.50+0.19ab 6.92+0.16a 12.17+0.54 ab 1 Medium
z5 1.23£0.10a  25.74+1.97 ab 1.56+0.05 a 0.68+0.14bc  12.25+0.26 ab 6.80+0.17a 11.00+0.77 b 1 Medium
Z6 1.40+£0.06 a  25.09+2.08 ab 1.53+£0.02 a 0.75+0.13 abc ~ 12.68+0.34 ab 6.72+0.31a 11.33+0.76 ab /b Less
77 1.20+£0.08a  21.98+2.34b 1.56+0.04 a 0.71+0.21 bc  12.83+0.24a  6.88+0.21a 11.67+0.67 ab 1 Medium
Z8 1.28+0.09a  25.68+2.31 ab 1.55+0.03 a 0.77+0.10 abc ~ 12.97+0.18 a  6.58+0.40a 11.33+0.56 ab ' Medium
79 1.28+0.06a  28.15+1.51 a 1.63+0.03 a 0.75+0.18 abc ~ 12.12+0.45ab 6.45+0.23a 11.67+0.80 ab ' Medium
Z10 1.35£0.13a  26.14+2.79 ab 1.54+0.02 a 0.69+0.21 be 12.6840.28 ab  6.82+0.26 a 11.67+0.71 ab % More
Z11 1.52+0.14a  27.23+1.27 ab 1.5740.02 a 0.54+0.01 ¢ 12.65+0.18 ab  6.75+0.29 a  13.33+0.67 a /b Less
Z12 1.2740.05a  27.17£1.91 ab 1.54+0.02 a 0.67+0.18 be 12934033 a  6.55+0.25a 12.83%1.19 ab /b Less
CK 1.3740.16 a2 25.66+0.78 ab 1.61£0.05 a 0.97+0.34 a 12.0840.41 ab  7.00£0.25a 12.50+1.12 ab % More
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Table 8 Membership function analysis results of yield and quality indexes of different pumpkin rootstock grafting

combinations
. éc%%}%ﬁﬁ‘ ' é%ﬁfﬁﬁi%ﬁ o bl H4
Number omprehensive index value Membership value of comprehensive index Dvalie Rank
cn cn I3 CI4 CI5 CI6 Ul 02 U3 U4 Us U6

Z1 -3.90 113 -1.67 0.86 024 -149 0.16 0.59 0.09 0.75 0.54 0.08 0.343 12
72 -5.18 0.41 099 -0.78 223 1.48  0.00 0.47 0.58 0.44 0.00 0.91 0.322 13
Z3 032 218 -196 -0.87 0.48 1.14  0.68 0.04 0.03 0.43 0.59 0.81 0.403 9
Z4 0.84 -1.01 3.28 092  -0.41 -0.07  0.74 0.24 1.00 0.76 0.40 0.47 0.628 3
Z5 1.64  -1.39 1.11 223 -126 -056 084 0.17 0.60 1.00 0.21 0.34 0.580

Z6 0.87  -0.09 .13 -0.64 1.02 .00 0.74 0.39 0.60 0.47 0.71 0.77 0.610 4
77 -0.88 244  -031 0.45 030 -123 053 0.00 0.34 0.67 0.55 0.15 0.376 10
Z8 295  -0.72 027 -0.82  -0.62 0.43 1.00 0.29 0.44 0.44 0.35 0.61 0.592 5
Z9 2.93 357 211 098 -1.83  -0.26 1.00 1.00 0.01 0.77 0.09 0.42 0.670 2
Z10 -0.11 -1.65 -0.80 -1.50 037 -176  0.62 0.13 0.25 0.31 0.56 0.00 0.363 11
Z11 -0.70 3.20 2.15 0.51 237  -026 055 0.94 0.79 0.68 1.00 0.42 0.725 1
Z12 1.27 1.56 0.06 -3.19 002 -022 0.79 0.67 0.41 0.00 0.49 0.43 0.544 8
CK -0.06 -039 -2.14 1.85 1.54 1.81 0.63 0.34 0.00 0.93 0.82 1.00 0.545 7
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