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Abstract: [ Objective |China is a major producer of tomatoes , the amount of tomato straw waste is increasing
year by year, which calls urgently for the harmless treatment and utilization. The experiment involves high—
temperature and aerobic fermentation of tomato straw to form organic fertilizer.Different amounts of tomato straw
compost (TS) were added to the base fertilizer. By analyzing the response characteristics of tomato seedling
growth and root morphology , an optimized application plan for tomato compost was formed.The aim is to explore
the fertilizer utilization technology of tomato straw waste.[ Method ] According to the ratio of compost to dry soil ,
1%, 2%, 3% and 4% addition treatments were set up to analyze the plant growth index, root morphological
index, rhizosphere nutrient content and correlation of tomato seedlings planted for 30 days.[ Result] Compared
with the control CK, the height, stem diameter, dry matter mass, and seedling strength index of tomato seedlings
treated with 1% added tomato straw compost(TS)were significantly lower than those of CK,and their root surface
area, projected area, and root volume were also lower than those of CK within the diameter range of > 5 mm.The
tomato straw compost treatments with an addition of 2% could significantly increase the root length, root
volume, and root surface area of tomato seedlings, reduce the average root diameter, but have no significant
effect on aboveground growth and material accumulation. The 3% TS and 4% TS treatments significantly
increased the accumulation of plant height, stem diameter, and whole plant dry matter mass in tomato seedlings,
and these was no significant difference between the two treatments in terms of these three indexes.However, the
3% TS treatment significantly increased the root volume and surface area of tomato seedlings compared with the
4% TS treatment. The root system with a diameter range of 0-0.5 mm and 0.5-2 mm had the highest
contribution to the length of tomato root system.Adding tomato straw compost treatment could increase the root
length within the diameter range of < 0.5 ¢cm and 0.5-2 mm, as well as the root surface area and projection area
within the diameter range of 0.5-2 mm. Among them, the 3% TS treatment had the highest increase in root
length.3% TS and 4% TS treatments could increase the total carbon, total nitrogen, and available nutrient
content in the rhizosphere soil of tomato seedlings, with the highest increase in soil available phosphorus
nutrient content. Redundancy analysis RDA showed that soil available phosphorus was a key soil environmental
factor affecting the formation of tomato seedling root morphology. [ Conclusion | For tomato production in solar
greenhouse, adding 3% tomato straw compost to the base fertilizer can significantly improve the soil nutrient
environment, increase root biomass, and promote the accumulation of plant substances.

Keywords : tomato straw compost ; tomato seedling ; root morphology
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Tab.1 Effect of adding amount of tomato straw compost on tomato seedling growth

ZXH /mm R i ST Eg MR TElg bk TEg R

b3 =
i i C_m Stem Number of Shoot dry Root dry Plant dry Healthy
Treatment Plant height . . . . .
diameter blades weight weight weight index
CK 58.77+4.71° 8.08+0.82" 10.33+1.52° 6.38+0.71" 0.71+0.04° 7.09+0.67" 1.78+0.08"
19%TS 50.50+2.90"  6.81+0.69" 10.66+0.57° 5.21+0.46° 0.65+0.06° 5.87+0.45° 1.53+0.11¢
29%TS 57.67+2.67" 8.61+0.34" 10.66+0.57" 5.51+0.34" 0.76+0.05" 6.28+0.32" 1.81+0.10"
39%TS 58.36+3.27" 8.21+0.45" 11.00+0.57* 8.00+0.15° 1.02+0.08" 9.03+0.07" 2.42+0.15"
49%TS 55.60+0.89" 8.29+0.06" 11.33+0.57* 7.45+0.59" 0.86+0.05" 8.32+0.57" 2.21+0.08"

Fep EARAR/ING TR R AL B R 25 55 53 (P<0.05) .

Different superscript lowercase letters indicate that there are significant differences (P<0.05)between the treatments.
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Different superscript lowercase letters indicate that there are significant differences (P<0.05)between the treatments.
BT il AT HERL IS0 i % 3 Al 4l v AR AR TR 25 9 52 )
Fig.1 Effect of adding amount of tomato straw compost on root morphology of tomato seedlings
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Fig.2 Effect of adding amount of tomato straw compost on root morphology of tomato seedlings with different diameter classes
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Tab.2 Effect of adding amount of tomato straw compost on nutrient
content in rhizosphere soil of tomato seedlings

e X £, e el KSR R/ Y
Treatment (gkeg™) (g-kg™) (g-kg™) (g-kg™) (mg-kg™) (mg-kg™) (mg-kg™")
reatmen TC ™ TP TK AN AP AK

CK 13.03+0.45" 1.21+0.08° 1.11x0.08*  20.27+0.76" 89.33+5.50"  181.13+8.00°  295.77+10.57"
1%TS 13.50+0.30" 1.21+0.09° 1.00+£0.06"  20.53+0.80" 96.47+6.00"  203.93+10.54" 273.20+8.50°
2%TS 13.00+0.55" 1.22+0.05° 1.07+0.05*  20.80+0.75° 91.17+5.60"  201.73+10.58" 316.53+11.02"
3%TS 14.26+0.65 1.51+0.08" 1.14+0.04*  20.27+0.60" 106.00+6.02°  244.67+11.93* 349.93+13.13"
4%TS 14.43+0.56" 1.39+0.08" 1.15+£0.07*  20.10+0.55" 102.13+£7.04" 236.1£9.19"  348.90+11.82"

b EARAR)/ING FRER R AR BEE] 22 57 35 (P<0.05) .

Different superscript lowercase letters indicate that there are significant differences (P<0.05)between the treatments.
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