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Effects of seeding rate and root pruning at different growth stages on
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Abstract; The field experiment was conducted to investigate the effects of seeding rate and root pruning of winter wheat
( Triticum aestivum L.) at different growth stages on spatiotemporal root distribution, soil water consumption and grain yield
in Loess Plateau. The cultivar used in the experiment was ‘ Changwu 135 | which is widely cultivated in the region. There
were four seeding rate treatments; SR1, SR2, SR3 and SR4 in corresponding to 180, 225, 280 and 340 plants m™>,
respectively, and the SR2 was the seeding rate in the farmer field; in conjunction with three root pruning treatments; W

(root pruning in the over-wintering period) , S (root pruning at the spring-growth stage), B (root pruning in the over-
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wintering period and root pruning at the spring-growth stage), with the un-pruned wheat plants as control (CK). The
results showed that the total root weight of winter wheat increased with the increase in seeding rate at returning green,
booting and anthesis stages; root pruning significantly reduced the total root weight in each growth stage, with the order of
CK>W>S>B. The similar trend of total root length was also observed in seeding rate and root pruning treatments. The most
difference of total root weight and total root length among each treatment was observed at the depth of 0—20 cm soil layer.
Higher seeding rate led to higher dry root weight density ( DRWD) and root length density (RLD) at the depth of 0—20
c¢m. Root pruning reduced the distribution of DRWD and RLD at 0—20 cm soil depth at returning green, booting and
anthesis stages, but increased the DRWD and RLD at the depth of 60—100 c¢m soil layers at anthesis. The soil water
consumption increased with increasing seeding rate during whole growing season, whereas the root pruning treatments
significantly reduced the soil water consumption when compared with the control. Grain yield and water use efficiency
obviously increased as the seeding rate increased. The grain yield of root pruning treatments were significantly higher than
that of control, and greatest yield was observed in W. The water use efficiency ( WUE) was improved by the root pruning
treatments. Therefore, the grain yield of winter wheat could be potentially improved by root pruning at over-wintering period.
Considering the possible economic benefits, we suggests that higher seeding rate combined with root pruning during the
over-wintering period, for winter wheat in rainfed agricultural region of dry land, can ensure greater grain yield and

availability of water.

Key Words: winter wheat ( Triticum aestivum L.) ; roots; vertical distribution; soil water content; Loess Plateau
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Table 1 The dynamics of total root weight and total root length of winter wheat at different treatments

e JHITE Total root weight/ (g/m?) JHRE Total root length/ ( x10° m/m>)
Treatment BT ZPRE £ IR ZPRE Pl
Returning green stage Booting Anthesis Returning green stage Booting Anthesis
I Seeding rate (Fh/m?)
180 (SR1) 97.50d 232.8¢ 317.3¢ 3.26d 7.77¢ 11.50¢
225 (SR2) 116.1c 241.8b 353.4b 4.22¢ 8.67b 13.31b
280 (SR3) 129.4b 252.5a 401.8a 4.59h 8.95ab 15.19a
340 (SR4) 154.2a 258.6a 403.8a 5.64a 9.20a 15.08a
HEBY Root pruning
CK 134.4a 270.4a 413.0a 4.64a 9.38a 14.50a
W 114.1b 246.2b 377.7b 4.22b 8.75b 14.13a
S — 239.8¢ 349.4¢ — 8.34c 13.45h
B — 229.3d 336.2d — 8.11d 13.01b
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Fig.2 The vertical distribution of dry root weight density of winter wheat in soil depth of 0—100 cm at different growth period
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Fig.3 The vertical distribution of root length density of winter wheat in soil depth of 0—100 cm at different growth period
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1387k & Soil water content/(g/g)
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Fig.4 Dynamic change of soil water content of winter wheat at different treatments
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Table 2 Effects of seeding rate and root pruning on grain yield, yield traits and water use efficiency of winter wheat

" oo , K FI IR
it ik kLA TR » i *
pUBL _ . . . WERAEEL Water use e
Grain yield/ Spike density No. of $i. Thousand - .
Treatment N ) . ) . Harvest Index fficiency of grain/
(g/m*) (No./m”) (grains/m”) Kernel Weight/g S
(gm™ mm™")
¥ Seeding rate (#f/m?)
180 (SR1) 431.2d 501.0d 10181.8d 49.15a 0.50a 1.41d
225 (SR2) 544.7c 656.3¢ 13707.8¢ 47.55b 0.52a 1.84c¢
280 (SR3) 598.8b 808.5b 15777.3b 47.74b 0.46b 2.00b
340 (SR4) 663.1a 909.1a 17870.5a 48.55ab 0.44b 2.21a
HAEBY Root pruning
CK 531.7¢ 724.7ab 14347.9a 46.98b 0.45b 1.73b
W 583.1a 756.7a 14634.7a 48.77a 0.50a 1.91a
S 566.5ab 700.8b 14335.1a 48.83a 0.51a 1.92a
B 556.4b 692.8b 14219.7a 48.42a 0.46b 1.89a

[FIFIA R /ING b /R A B ] 25 57 1 35 (P<0.05) 5 CK: ANBTARALI W, A IIARIZ 59 5 S R T AR 55 s B R AC IR BT + IR T AR (B 55

(60—100 cm) H AR RE , BEARAE BT 20 RN ] A4 5 ARSI, (7322 MR R G T 5 2R R 42
18 B EER R W ERZ O, SRR e IR B R 2 T MUK O, HZ MR AR B A2 X 1R )
AR, EIARERT BT RN L s, L2 B R R R ABA & T T2 1%, R
WA 24 FHOEN ABA J83% 2 J Wi 6 <AL B 084 0K, BRI R ARA /N DL BRI, Blum S 0F5E %
B, LR R RRZH SR L AR A5 S SRR AR T L JRARZ R JRAR DA i O R B
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