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Abstract: This study aimed to identify an optimal water and fertilizer management model for spring baby cabbages (Brassica
pekinensis) in the Hexi cold irrigation area. Using the local spring baby cabbage variety Cold —resistant Gold Queen as the
experimental material, effects of different water—fertilizer combinations on the growth of leaf head and leaf photosynthetic parameters
were investigated. Results showed that irrigation capacity, fertilization rate, and water—fertilizer interaction all significantly affected
cabbage growth and photosynthetic characteristics, with fertilization rate having the greatest impact, followed by water —fertilizer
interaction. Under the same fertilization conditions, as irrigation capacity increased, both the horizontal and vertical diameters of
cabbage heads increased significantly, but they began to decrease after reaching a certain threshold. When the irrigation lower limit
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was controlled at 70% (medium water) and 80% (high water) of the field water holding capacity, the horizontal and vertical diameters
of cabbage heads showed an initial increase followed by a decrease as fertilization rate increased. When the fertilization rate was N
330 kg/ha, P,0s 195 kg/ha, and K,O 450 kg/ha, increasing irrigation capacity caused net photosynthetic rate (Pn), stomatal
conductance (Cond), and transpiration rate (Tr) to initially increase and then decrease, while intercellular CO, concentration (Ci)
initially decreased and then increased. Under the irrigation level where the lower limit was controlled at 70% of field water holding
capacity, increasing the fertilization rate improved the net photosynthetic rate (Pn), stomatal conductance(Cond), and transpiration rate
(Tr) of cabbage leaves, while reducing the intercellular CO, concentration (Ci). As the fertilization rate increased, the net
photosynthetic rate (Pn), stomatal conductance (Cond), and transpiration rate (Tr) of the leaves during rosette, head formation, and
harvesting stages all showed an initial increase followed by a decrease, while the intercellular CO, concentration (Ci) initially
decreased and then increased. Among the different water —fertilizer coupling models, the medium water and medium fertilizer
treatment  (irrigation lowerlimit controlled at 70% of field water holding capacity, fertilization of N 330 kg/ha, P,Os 195 kg/ha, and
K,0 450 kg/ha) performed the best. The lower water and high fertilizer treatment (irrigation lower limit controlled at 60% of field
water holding capacity, fertilization of N 380 kg/ha, P,Os 224 kg/ha, and K,O 518 kg/ha) increased the horizontal and vertical
diameters of cabbage heads by 18.72% and 10.98%, respectively, while the center column length decreased by 31.89%. The leaf net
photosynthetic rate, stomatal conductance, and transpiration rate increased by 13.10%, 27.52%, and 22.26%, respectively, while the
intercellular CO, concentration decreased by 8.07%. Considering the growth conditions and photosynthetic utilization characteristics
of baby cabbage, it is concluded that the most suitable water—fertilizer combination model for spring baby cabbage in the Hexi cold
irrigation area of Gansu is the irrigation lower limit controlled at 70% of field water holding capacity, with a fertilization rate of N 330
kg/ha, P,05 195 kg/ha, and K,O 450 kg/ha throughout the growth period.
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W3F1 12.37£0.551 ed 21.17+0.862 be 4.60+0.173 be
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AL PR 10.98% 5 /K (W AAFEE HK(W2), &
K (W3) b B[R] A7 75 B 3 25 5% (P<0.05), Tl 45 )ife
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AbEpE fHife iz LMY S Pn Cond Ci Tr Di S EHES
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ke/hm?) Kb BEGCE B 3 v BR A A2 FN AR 0 1) 9 5
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