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Effects of precision direct seeding versus seedling transplanting on the

growth, yield, and cost of Chinese chive

Shu Rui', Sun Yaling', Huo Yumeng', Li Zhaoxia', Zhuo Zhaoqing’, Liu Angi’, Wang Haijun*, Fu Zaiqiu'
(1. Institute of Vegetables, Shandong Academy of Agricultural Sciences/Key Laboratory of Huang Huai Protected Horticulture Engineer-
ing, Ministry of Agriculture and Rural Affairs/Shandong Key Laboratory of Bulk Open-field Vegetable Breeding, Jinan 250100, Shan-
dong, China; 2. Shandong Gaomi Seed Co., Ltd., Gaomi 261500, Shandong, China; 3. Gaomi New Rural Construction Service Center,
Gaomi 261500, Shandong, China; 4. Shandong Kungu Biotechnology Co., Ltd., Yishui 276414, Shandong, China)

Abstract: In Shandong province, Chinese chive production primarily relies on seedling transplanting. To study the effects
of a transplant-free precision direct seeding technology versus traditional transplanting on the agronomic traits, yield, and
cost of Chinese chives, an experiment was conducted using the local cultivar Dajingou. Three transplant-free precision di-
rect seeding treatments were established (Treatment 1: Hill spacing of 20 cm with 10 seeds woven into the degradable pa-
per tape per 10 cm segment; Treatment 2: Hill spacing of 15 cm with 10 seeds per 10 cm segment; Treatment 3: Uniform
seeding with a plant spacing of 2 cm), with traditional broadcast seeding followed by transplanting serving as the control
(CKD. The results showed that the agronomic traits of chives under T1, T2, and T3 treatments, including plant height,
pseudostem diameter, pseudostem height, leaf number, leaf width, and mass per plant were significantly superior to those
of CK, and all three precision direct seeding treatments achieved economic yield in the first year, reaching 1.94, 2.59, and
1.95 kg-m™, whereas CK produced no yield in the first year. In the second year, the yield among all treatments showed no
significant differences. Cost analysis revealed that precision direct seeding required a seed rate of only 9 kg - hm™, repre-
senting a 70.00% saving compared to CK. The planting cost was 7500 yuan - hm?, which is 85.71% lower than that of CK,

translating to a total cost reduction of 49 500 yuan - hm™. Furthermore, this technology enables harvesting in the year of
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sowing, advancing the production cycle by one year compared to the traditional method. In conclusion, the transplant-free

precision direct seeding technology for Chinese chives can significantly improve plant agronomic traits, achieve harvest

in the sowing year, substantially reduce planting costs, and demonstrate significant economic benefits. It represents a feasi-

ble and efficient cultivation technique to replace traditional transplanting and promote the simplified and efficient develop-

ment of the Chinese chive industry.
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Note: A. Seed taping machine; B. Braided seed tape; C-D. Different types of seeding machinery; E. Drip irrigation; F. First-year growth vigor of

Chinese chive under transplant-free precision direct seeding.
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Fig. 1 Key steps of the transplant-free precision direct seeding technology for Chinese chive
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Table 1 Effects of different treatments on the agronomic traits of Chinese chive

AbE P (EESH (CENE DA -5
Treatment Plant height/cm Pseudostem diameter/mm  Pseudostem height/cm Leaf number per plant Leaf width/mm
Tl 53.9243.36 b 5.68+0.61 a 12.38+2.20 a 5.9240.74 a 7.20+0.86 a

T2 57.93+1.23 a 5.5240.58 a 14.20+1.27 a 5.83£0.53 a 6.87+0.58 a

T3 55.86+2.55 ab 5.5840.53 a 13.59+1.49 a 5.80£0.71 a 7.14+0.63 a
CK 40.25+1.65 ¢ 1.8340.45 b 10.10+0.44 b 4.35+0.09 b 3.57+0.56 b

RS R NG FRERIRTE 0.05 K2R3 R,

Note: Different small letters in the same column indicate significant difference at 0.05 level. The same below.
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Table 2 Effects of different treatments on the yield of Chinese chive

. . ” e BRI T T BER 02 R
wE RS R R R L AL B2t
. Underground part mass Yield in the first Yield in the second
Treatment Tillers per plant Mass per plant/g » 5
per plant/g year/(kg-m™) year/(kg-m?)
T1 2.64+0.94 a 17.05£2.69 a 7.34+2.19 a 1.94+0.24 a 3.17£1.13 a
T2 2.64+0.65 a 16.51+2.55 a 6.79+2.01 ab 2.59+0.35 a 3.58+0.90 a
T3 2.66+0.44 a 17.12+3.57 a 7.41£1.07 a 1.95+0.52 a 3.28+1.20 a
CK 2.40+0.26 a 7.33£0.98 b 4.27+0.48 b 2424024 a
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Table 3 Cost comparison between precision direct seeding and seedling transplanting for Chinese chive

e JAERL TP RA SRR A TR R A REANSY S - 717 B 7]

Treatment Seed rate/ Seed cost/ Seed taping cost/ Planting cost/ Total cost saving/ ~ Time to first
(kg-hm*) (Yuan-hm™) (Yuan-hm™) (Yuan-hm™) (Yuan-hm™) harvest

Fif i Bk 9 2250 750 7500 49 500 B1AE

Precision direct seeding Year 1

TTHI RS 30 7500 0 52500 524

Seedling transplanting Year 2
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