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=>»Biological yield (photosynthesis?)

Harvest index (source to sink translocation)?
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Figure 1. Measurement of mean and instantaneous growth rate. RGR1.2 is the mean relative growth rate

between two time points (given by dotted line), RGRy is the relative growth rate at any given time along the
actual growth curve of the plant (solid line).
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Unit leaf rate (ULR or E): (dW/dt) X (1/A)
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3. Relation beiwean leal arca index (
net assimilation mie (NAR), and crc
growth rate (COR) (ndapted from O
1970).



Use of Quantitative Growth Measurements to Explain
Other Growth Phenomena

Effects of increasing ambient carbon dioxide on plant growth

C3 type Tomato Bean
300 ppm | 1,000 ppm | 300 ppm |1,000 ppm
CO, CO, CO, CO,
RGR (mg gtd?) 222 254 122 172
NAR (mg dm-2d-1) 71 89 46 80
LAR (dm? g7?) 3.0 2.8 3.2 2.7
Root / shoot ratio 0.19 0.21 0.18 0.25

=> Yield ?

http://generalhorticulture.tamu.edu/HORT604/LectureSuppl/GrowthK

Inetics/GrowthKinetics05.htm




APPLICATION OF QUANTITATIVE MEASUREMENTS OF GROWTH

Efficiency of Different Species of Plants

Net Assimilation Rate

(mg dry matter per dm? |leaf area per day)

Plant Type Average Over During Main
Growing Season Growth Phase

C4 Grasses > 200 400 - 800

Herbaceous C3 Plants 50 - 150 70 - 200
Grasses 50 - 100 100 - 600
Dicots

Woody Dicots
Topical and Sub-Tropical 10 - 20 30-50
Deciduous Temperate Trees | 10 - 15 30 - 100
Conifers 3-10 10 - 50
Ericaceous Shrubs 5-10 15

CAM Plants 2-4 10

The higher the NAR the

more

efficient the species,




Effect of Leaf Area Index (LAI) on

Net Assimilation Rate (NAR) and Crop Growth Rate (CGR)
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Fig. 3.64. Relationship between the
net assimilation rate of maize
plants and the production rate of
stands of maize (crop growth rate)
as a function of leaf-area index.
After W. A. Williams et al
(1965)
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;Tahle 3. Grain yield of IR72 and IR60819-34-2-1 grown with different fertllizer-N
treatments, and yield components, total biomass production, and harvest index
averaged across N treatments, 1992 WS (Peng et al., unpublished data).

IR60819-34-2-1 . IR72
Grain yield (t/ha)
o 0 0 Q0 R L 40b
0- G-3C-30 6.0 2 52D
0-30-30-30 6.5 a 58b
30-3C-30-30 6.2 3 5.8 2
Yield components * > *#‘E\' % % 23 8447
Spikeiets/m? (x103) 30.1a 2538 "~
Panicles,/m? 312 3 342 a »
Spikelets/panicie S7 a 78 b
Filled spikeiets (%) 83.2 a 83.3a
1000-grain Wt (g) 218a - s forr
Total biomass (t/ha) 112 s 1052
Harvest index (%) 42.0 a 436 b

*Nmanagement (kg N/ha) at basal, midtiliering, panicle initiation, and flowering. BCamparison within
a row by Duncan's Muifipie Range Test (P<0.05).
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= Nutrients translocation, partition... among
sinks and sources?

= Molecular basis? Hormones?
transporters?
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