2024,37(6):104-110 FE R X X B& B 52

DOI:10.16861/j.cnki.zgge.202423.0743

SR AE AN IE 3 AN [B] B IV K B B A KB S0
AL, W BT, ARE

G R el Z AR ¥ 2 453003)

8 IR AN [ R TR A A A K A, DL 3 i SR e AN [ 11 7 VRS R (BO4BO7 BB 4% 44
KL, B06 AN B R ML Sl B A4 RE, £ N A% = R K5 E 8 7 MIREERAE(0.0.3.0.6.0.9.1.2. 1.8,
2.4 mmol - L) (I 4MJEHE (Na,SiOs - SH.O) AL HE, 4 K & 4 i 1 DI BT AR KAB R A S B I g« 25 R HT, AN
It K5y T JTC R S ) A A e R, 2R (1 A K 38 v T ok ARE ST 1.2 mmol - L ) AR A S5U0F o JIC EE 9 14 2R )
FHRE R AR 3R A, o 0.9 mmol - L ik R0 Fi 2 35 £ 1.8 mmol - L AR A 80T F ey A4 Ak s 00 1)
F A I R AR A 1 F 5 2.4 mmol - L AMJERE AL TR 3 Rl f 00 205 SR 42 2, (B A I S A0 A Al ) T ik 5
TR AR 52 P T B R A ) o B JINh T b b L b 3508 0 A2 o o IR A B T e T B8 , B iR A s T
TR, BRI TR AR . £% BRI MR R R4 P AR K 1 R R IO AR IR FE AR L R
FEFN), AN [F O B 77 1 R T RL T e v B A MR A 2R B 52 PEAFAE 22 5

FHER: B IO A ; AR s R K HA ik

PEES:S642.1 X ERFR RS : A N ERS :1673-2871(2024)06-104-07

Effect of exogenous silicon treatment on seedling growth of different

pumpkin rootstocks

WANG Chengye, ZHENG Shanshan, LI Xinmiao, JIANG Li’na, ZHAI Yufei, ZHOU Junguo

(School of Horticulture and Landscape Architecture, Henan Institute of Science and Technology, Xinxiang 453003, Henan, China)
Abstract: In order to clarify the effect of silicon on the seedling growth of different pumpkin rootstocks, three pumpkin
rootstocks with different abilities of removing cucumber wax pollen(B04, BO7 as the dewaxing powder materials , B06 as
the non dewaxing powder material) were used as the test materials. The exogenous silicon (Na,SiO; - 5H,O) treatment was
carried out with seven concentration gradients (0, 0.3, 0.6, 0.9, 1.2, 1.8, 2.4 mmol - L") using hydroponic cultivation in an
artificial climatic chamber. The growth indexes and silicon content were determined and analyzed when the seedlings
grew to four leaves and one heart. The results showed that the seedling biomass and root growth potential of the
non-dewaxed powder material were higher than those of the dewaxed powder material. The exogenous silicon treatment
lower than 1.2 mmol - L' promoted the seedling biomass and root growth potential, with 0.9 mmol - L' having the most
significant promotion effect. The treatment of 1.8 mmol - L' had an inhibitory effect on the dewaxed powder material,
while promoting the growth potential of the non-dewaxed powder material. The exogenous silicon treatment of 2.4 mmol- L™
had a significant inhibitory effect on the three materials, but the tolerance of the non-dewaxed powder material to the high
concentration of exogenous silicon was stronger than that of the dewaxed powder material. The silicon content of
seedlings aboveground and underground increased with the increase of exogenous silicon concentration, but the silicon
content of aboveground was always higher than that of underground, and the silicon content of non-dewaxed powder
material was higher than that of dewaxed powder material. In summary, the effect of exogenous silicon on the growth of
pumpkin seedlings was characterized by promotion at low concentration and inhibition at high concentration, and the
tolerance of pumpkin materials with different dewaxing powder ability to high concentration of exogenous silicon
treatment was different.
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Fig. 1 Phenotypes of pumpkin seedlings treated with different concentrations of exogenous silicon
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Table 1 Effects of different concentrations of exogenous silicon on biomass of pumpkin seedlings

o) e TR LM TH AR b P4 o B M b E PR Hi DT R MR R
Material  Treatmnet Max true leaf Aboveground fresh Aboveground dry Underground Underground
area/cm’ mass/g mass/g fresh mass/g dry mass/g
B04 CK 58.35+0.73 d 8.61+0.01 ¢ 1.23+0.11d 1.83+0.23d 0.08+0.01 d
T1 64.30+0.62 cd 11.80+0.22 d 1.47+0.20 be 1.94+0.22d 0.09+0.03 d
T2 74.51+0.52 ¢ 13.82+0.17 ¢ 1.54+0.23 be 2.18+0.13 ¢ 0.1140.02 ¢
T3 110.24+0.68 b 14.37+0.15 be 1.5940.16 b 2.61+0.28 b 0.14+0.04 ¢
T4 76.13+0.13 ¢ 11.44+0.19 d 1.2940.16 ¢ 2.36+0.14 ¢ 0.10+0.03 d
TS 47.15+0.45 ¢ 6.75£0.13 f 0.7840.01 ¢ 1.1940.16 f 0.04+0.01 ¢
T6 22.97+0.16 f 6.08+0.10 f 0.55+0.03 f 0.9840.16 0.02+0.06
B07 CK 62.67+0.31 cd 9.83+0.12 de 1.24+0.18 d 1.6740.07 ¢ 0.08+0.02 d
Tl 70.88+0.53 ¢ 11.54+0.26 d 1.33+0.20 ¢ 1.84+0.25d 0.10+0.01 d
T2 86.89+0.98 be 13.05+0.13 ¢ 1.46+0.29 be 2.334£0.08 ¢ 0.12+0.01 ¢
T3 119.62+0.75 b 16.18+0.19 b 1.62+0.14 b 2.54+0.09 b 0.15+£0.04 b
T4 67.32+0.82 cd 10.16+0.07 de 1.37+0.12 ¢ 2.29+0.08 ¢ 0.12+0.02 ¢
T5 43.94+0.05 ¢ 7.30+0.11 0.85+0.15 ¢ 1.36+0.11 0.06+0.02 ¢
T6 20.65+0.58 5.88+0.09 f 0.70+0.15 ¢ 1.10+0.14 f 0.02+0.01 f
B06 CK 75.67+0.26 ¢ 10.52+0.05 de 1.32+0.05 ¢ 2.09+0.03 cd 0.11+0.01 ¢
T1 103.92+0.07 b 15.50+0.10 b 1.48+0.05 be 2.58+0.16 b 0.13+£0.03 ¢
T2 155.2240.26 ab 17.93+0.23 ab 1.63+0.17 b 2.89+0.25 b 0.18+0.02 b
T3 193.57+0.72 a 19.21+0.11 a 1.83+0.21 a 3.42+0.21 a 0.23+0.04 a
T4 114.29+0.87 b 15.65+£0.21 b 1.65+0.04 b 2.81+£0.02 b 0.17+0.03 b
T5 78.82+0.99 ¢ 11.4740.06 d 1.44+0.08 ¢ 2.35+0.10 ¢ 0.13+0.01 ¢
T6 58.62+0.32 d 8.18+0.04 £ 1.34+0.11 ¢ 1.77£0.20 e 0.08+0.02 d

W AT S AN RNG FEERIRTE 0.05 K EZERESE. TR

Note: Different lowercase letters in the same column indicate significant differences at 0.05 level. The same below.
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Fig. 2 Phenotype of pumpkin root at seedling stage under different concentrations of exogenous silicon treatment
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Table 2 Effects of different concentrations of exogenous silicon treatment on root morphological indexes of

pumpkin seedlings

oen) e JSYIESIS BRI LRESEA I EAR MR HRREL IS & ZXH
Material Treatment Total root Proszrea/ Ro?t surfarea/ A.verage Roz)t volume/ Nur'nber Number of Numl.)er of
length/cm cm cm diameter/cm cm of tips forks crossings
B04 CK 351+65 ¢ 9.43+0.31 e 20.45+9.31e  0.23£0.05¢ 0.20+0.06 ¢ 2845484 996+20e 16520 ¢
T1 382+42 ¢ 11.9440.28d  22.76+2.52¢  0.26:0.08 b 0.23+0.03 d 3189497¢ 1086+85¢ 179+53 ¢
T2 469+21 de 6.89+1.24 ef 37.5243.03d  0.23+0.05¢ 0.24+0.28 d 3959+£74d  2544+21d  277+41d
T3 552+74 d 13.44+2.14d 39.2245.18d  0.26+0.09 b 0.26+0.17 d 4681481 cd 2717445 cd 539+44 ¢
T4 321+£31 ef 5.87+1.28 f 29.61£9.61 ¢  0.25+0.07ab  0.17+£0.03 ¢ 2498+12 ef 1686+15de 545+15¢
TS 168452 f 5.97+1.28 f 17.64£231f  0.34+0.08 a 0.14+0.04 f 2286+40 ef  707+13e 312+123d
T6 141424 f 4.71+0.18 f 14.79+845f  0.41+0.21a 0.12+0.03 f 857460 f 492+18f  139£99 ¢
B0O7 CK 473499 de 7.10+0.84 ¢ 31.90+£9.82¢  0.28+0.07 b 0.25+0.07 d 2950+10e 1524430 de 303+30d
Tl 680+4 d 19.18+0.36 cd  52.92+2.82 cd 0.24+0.07 ¢ 0.33+0.24 cd 4318+60d  3358+185¢ 735+36 be
T2 718+19 ¢ 20.14+0.14 ¢ 54.89+7.45 ¢ 0.25+0.08 ab  0.36+0.16 ¢ 5126431 ¢ 3948+25b 972482 a
T3 726+87 ¢ 25.16+1.24 ¢ 60.25+5.54¢c  0.28+0.02 b 0.40+0.26 ¢ 5380+40c 3788+12b 851497 b
T4 438436 ¢ 10.89+1.37 d 34.22+1.63e  0.28+0.03 b 0.31+£0.07cd  3821+68d 2267+52d 478+78c
T5 218422 f 7.26+0.75 ¢ 22.81+£8.16 ¢ 0.35+0.12 a 0.19+0.01 e 2407463 ef 944498 ¢ 251+19d
T6 121+73 £ 10.15£1.18 d 19.30+4.31 f 0.39+0.17 a 0.13+0.03 f 90574 £ 77382 ¢ 168*12e
B06 CK 678+12d  25.85£1.02¢ 55.66+8.14¢c  0.33+0.11a 0.42+0.04 ¢ 5581424 b 1476+62 de 346+80d
T1 941468 ¢ 23.05+1.25¢ 81.79+1.84b  0.26+0.01 b 0.58+0.15 b 6821+52b  2609+77 cd 594+99 ¢
T2 1211£37b  37.74+1.25a 106.25+590a  0.25+0.11ab  0.74+0.29 b 9233+£72 ab 4442+21a  826+15b
T3 1525425 a 33.82+3.15b  118.5749.75a  0.25£0.06 ab  0.85+0.13a 11 613489a 4405+98a 831+15b
T4 924+7 ¢ 30.90+2.18 b 72.4244.82b  0.35+0.04 a 0.63+0.08 b 6105£91b  3081+58 ¢  846+21 b
TS5 789+28 ¢ 18.49+2.19¢cd  57.10+£2.28 ¢ 0.30+0.17 b 0.44+0.02 ¢ 4884457 ¢ 1762442 de 459+18 ¢
T6 391+£72 ¢ 7.42+0.28 ¢ 4331+4.04d  0.33+0.18a 0.28+0.07 d 2861+33 ¢ 782491 e 19011 e
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Fig. 3 Silicon content in different parts of pumpkin seedling stage under different concentrations of exogenous

silicon treatment
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